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(54) i&mnzm nmm*s- \"*n> vmm 



(57) mm 

v-h (7) »C#ffiLfc*jlHit*T!r«l45/ 
-h^;H- (2) t, -ftS6«#«A*i:J: h 
(2) t»I*f>tlH!toTil(0®JFl 

M^nilW^fVyatSi (PT1) fc, 
ftBfltCAAUi ij «fiB« 1 OSB* F ltt«K*43/ 
- h^;uh^^#^oT^2W?g^F2^l6^?^, * 

W«*^wur#ji,*i*i3t[-f 2 o^y r> •> 3 ■*-« 

ft (PT2) fc, UE*«0«^«r^iMLTfflrie»10 
^'JfVystlSi (PT1) ^fttt«-»*rffl»1-4» 
lOit^S (Gil) t, fltrSE*!»0«*«:«BfLT 
«rffi»2oyjrVyg^«« (PT2) 'sftKffi-f-* 

taat** 2 office (Gi2) t^iit:t^# 



(a) 




(b) 

Lc Avo=v2-vl 



1 

mwzimzmm-emmmM. m 1 o r > 

Ytmm^nXt) KiD WE* l ?>56;fr F 1 #S! fc & £ v 

«^fttt« # * -r * * i t > 

we**©****!*? ltwe* 2 <o-f*) r> v 3 i-m. 

WE* 1 ©«**R»i. i^Wftfti-proeiLcXir 
WEAVc £ffa0LT®££T-Wf$WA t c=Lc 

K£-r*B#w t b 1 ^E^riA t c 1*3 t J: -5 
K WEftiMf * HtfJ + 4 £ fc * fc + * -> - 
h^<;p M£g„ 

we* 1 ©«*fan, weise t b 1 we* 1 <r> 

^.hn-^LbltciO tbl=Lbl/Vbl X-$.Z> 
[»*54] It*«3f2tt<^*^fflv- h-** MSB 

mum 1 we* 1 <oyj x > v a -rmm 

tf)*!***)* ho-^L b 1 £, BtfEv- h^^^S 
*&KWE*1 oy)r>v3tSI4«H4; t 

ltE*207 ,, ;r>v3^«1f<7)^§^f)a:L b 2 «, 

WE*1 0»#F HJURK**^- h 

T* 2 ©Sfi£ F 2 *3Wt4 w t K «fc 0 ##4 i t *4$ © 

6 ] If l , Xtt»*« 2 , Xl±W*« 
3, Xli»*«4, fL<li«M5Ei«Sftfflv- 

WE* lo^'jfvvatliii, ftHI^OAiiU i 



(2) #^¥6 - 2 8 6 5 8 1 

2 

frE* i cojg^sii, Wfc«>TWK * 9 WEfls»«-» 
the* 2 co r y v a ^«an±. *«:xt±»;f v» 

10 [f»#^7] !t#«K X»i»#£2, XJilS*« 
3, Xli»*3S4, XliW**5, £ L < »±M*JH 6 E 

we* i ****** s x-v&ml c s.i>* 

ME*l<0 7 = ';T->v-3^*S1fco^§^t5iSjt 

20 [11*^8] «t*«K X«±W*«2, XtiW*« 
3, X»i»#3U, Xti»*^5. SL<litttS6E 

we* i ojg^att, mmmvair'v&.mL c 

c *aas«jCWS!LT«*t-C«>«fMA t c 
= L c /A V c *SSWi:**v ilco^Jf >-/st 
«M»0«§W«)^5f+*^HI*t b 1 4: LfetS, v- 
b^jWh05S*F7J*WE* 1 «?R*F 1 tcM4ST*c» 
RB. F= (1-Atc/tbl) F 1 t %Z>£ o Kffctt 

30 go 

9 ] i . x»i«*3a 2 , 

3, X»*»*^4, X(i»*^5. Xli»*]®6, X«± 

KrE*10 7 , ';r>v3^*S*t±, v-h^FOil 
^XOiSffi^Vb 1 frbZtii. OiSv^Vb x^^H»Ttglw 

frE* i i^w*fti-c«)e*L c rit 

ffl*tiilJ£A V c «rW-«LT**feixfS^4-eo«FWA t 
40 c=Lc/AVc^ fflW^SAVcOli^lCJ: * 
lcO7 , Vx>->3^«l«W^§ i ^0lCgi-4B#P B n b 1 
iim<&&£§, BtJK*l<7D-7' 1 J'r->->a-f}lfi|cD;g 
iflHijaffSrVb 1 *»?>Vb 1 x^SEJEI-ii^KLT 
TWEf*«l«-?-*ta* , t4^ t Sr^mt1->&*ifefflv- b 

[st*ii i o i w*$ i > x«±»*a 2 , x«±»*s 

3, Xtt»*«4, XliW*JR5. X»i»#S6, Xl± 
»*«7, Xli»*3S8, 5g L < liW*« 9 E*0** 

50 «FE*1 co^'JfVvatSWi, ^-^tCi^TlEl!) 



(3) 

3 

«rE» i vft^mt, -coram, c air 

ffltfiSfl^Vc *ttWLT«£S-COB»flBA t c = Lc 
/aVc^K), ra*LcjJ*tHffl-C&S*ft©ra*Lc 
yCjtLfcfcS* tWXK&Vc y *9HHU -^«t •) 
Srf§$-C«9I$WA t c y = L c y/A V c y ZsiM-l. 

K |Bjg#Jft*)i£EVb lytL^tl, Lb 1/Vb 
1 y<A t c y<Dffl&:t *) , Vbly>Lbl/At : 
y 4-Sl7t1-Vb 1 y**£S-£4mjftI y 10 
*%I y ZMtimi<oy>)-7- >-> a 

ffly- Mgfio 

3, X«4»*S4, X(i»*^5, XJ±tt*«6, X(± 
W*«7, Xli»#S8. XliW*«9, 5gL<»±«:R 
Jgl 0 EtWftffl -> - h b gft- * o t , 

OT«*3IKtffc*$>LT*#f;:|S-frU ffiffiVby? 20 

±»fC J: or«f|E3l»tfia»=3rJfeSR* Lfci: § 'J 
h 9 i> * *1- 4 n * y *i*£IS:tf T«|j£ U 

WflE* 1 Ojfrfr^JSJi, Hr&O^WK J: Omfien y 

[»#« 1 2 ] 1 > X«±W*S 2 , 30 

3, Xl±W*«4> X(4IS*a5> XliM*£6, XJi 
fll#B7, X»±»*«8, X»iB#3l9, 5gL<»i»* 
35 1 0!EttO#!»fl§y- FggT'ioT, 
fj|fi^l<7)7 s >;T>v3-f*8#ii> mFffiv- h^K: 

*#«^3 1< x ? k h > • y >j > ymmt^ti 

tME«l©ilM»-#*tt, *£«>**CJ: <9ffiffEffi*iS¥ 40 
[0 0 0 1 ] 

[S*±a>5pJflJfl-»] CWfl^li, *SI->-h^h 
[ 0 0 0 2 ] 



ftmW- 6 - 2 8 6 5 8 1 

4 

LT, ¥Wffly- hgg£02 6,02 7 KjjrJ- 

(H£¥2 - 7 0 9 4 -t^ffi#BB) 0 
[0003] 0 2 6 l±> ELR (SRjftn ^S;>n7? 

©fl&fcB*jjSLT£»K 1 0 2(iv- h^;uK05i 
##•5 Nu 1 0 3 t± y- K-^./U 10 4 t±^,#.n 7 * 
$MS, 1 0 9Jiy- h^Ub«S9l«Jffl*-^-C*4c 
@2 7l±, y- h^JW FtlWlJfflt-^WitSl 
IEi6iaK«r^i-7*D-yy0-c*i9, l2 4liM^ft^;> 

1 2 4UI±, yu-*^^ ?f 1 1 6> ¥S-b>tl 1 

7, 7**** 4 ?fi 1 8*^<o^**A*$nTv> 

4„ 2 7 Kg 

19, h'<;n»»**»)fljy v-i 2 8tsitjaiLffl 

n-i 2 gifc^^-y-s-tfT^e-* 1 0 9 SriEe* 

Mffi-rZx, fcfc\ ^;Wh^7 .yylCJ:l3, *JlKJtL-> 
[0 0 0 4 ] f LT, 1 1 7 1CJ: •) , *M* { 

io^a-tvy- 1 1 yoi^-trv-^^^f 

-**Sfttlit, ELRtiy- 'htfrhOX? y jr i 
y-9- 1 1 7^t><Off tT^-b^x^ l 1 %irh<T> 

*1WK«»L, y- h<^^7 Sr»gfeL7t«0 

ST-Ji, y- h^hO^y y ^ ?r^:i' < Ift5e^i 4fc 
^^Jg* J ffi*T^ft < ft4 0 
[0 0 0 5] ^COI^IC, Cl(0^5ft^J(i, ELROD-; 

-^SrS^LiSif LTV*: t J: 
[0 0 0 6] 

[»9JjM*ftLJ:$ k1-4»ffll L^Lft*^, gag*) 
*r*»»t4ik«6<«l6tcM4ii:fc*>?, -<7?±-7ft^ 

[ 0 0 0 7] S <bK, «^0*fl(f«tt«r7*U-*Hkf*-C 

<nx-1bZ>tztbz. <nm%km S 9l "J * <x 4 «f B <> -3t 
T-ftv^/c«6, ■=&- 9<T>'y- Y^)V h m^W*) &1fet 7 > 
vyf-lCft4#^t#x.t,n, AM0SM^5^KJ: 137- 



5 

[0 0 0 81 f/c, ffeO!J£*«U«4*Mffl->- h-** 
hSIt LTIi«x.»fH2 8, 02 9!C^1-± "7 4tO 
k** 2 - 1 0 0 2 1 8) o 

[0 0 0 9] 0 2 8 ti, £ Wt£3fc^Ofl;ffl«C> 7 n 

CL4:^*A#KJ:**Jl«*tt* : FSW"4o *LT 

**4fltfltffllR*CL lOtti^tiitio IMffll3M£C 
L 6 WU atJWS»K*^»fc*#«Hf*C L 1 C0!|fttt 
&-5> i •) KKIIi^SC L 2 ^JfStJo 
[0 0 10] -«*Jt»fiil**'B2 9 t^i-J: •? (CV- 

SiiJiU'WJt^R): J: "J » «*tf*»&->- Htr 
t LT«4?*Sfc*K, fffl&SLt LTELR1 13 

l t v» 4 ^m%mk i x- 4 i £ K 

[0 0 11] L^Lfc^fc, iWi 9 fcfe*<0¥ffifflv 

[0012] zbiztiwfe&mz&zmmm's- i^ois 

[0 0 13] Itoyjf^yatELRtli, CM« 

[ooi4] l^l.*^, 9 ^ee*<^*Mffl-> 
i±, v > y i 3 9 rtw tr h > 1 4 1 cojgi&sggfr-ig. 

[0 015] *zxz<n%wtt. m&imiftiz^MLT 

[0 0 16] 

4:-/- h t, {tmw^VXlJlzX «Ky- 



(4) W6 - 2 8 6 5 8 1 

6 

)V Y iWmtiLW.fr bm^MoXm 1 <05S*F 1 

t)mrfB^l<7)?i^F lttHC**^- h^H^SIIR 
•oT^205St)F 2 LT*H 

£**«l.ti!&e* i oyjf>v 3 tmm^ft&m-* 

10 *2C}8«f«t**it*:ui:tft«tt4. 

. [0017] $ 3tW*Ja 2 1 fftRoft 

ti, «£tt*»*^ffi*L cRtfffittiSKA Vc £ft 
SlJLT«§!?$T-<OB#HA t c = Lc/iVc Itf 

b l75 s mFKB#KA t cftt&2>£ 3 ) izW!&ftW)m-%im 

[0 0 18] *fcHI#JS3©S&9JHU w*a2ie«co* 

20 l±> WffiB#Ffl tbU, ATE* 1 07*'J -r >v a 

©tl^DiiSVb lRVm^JH*)* m-nbli: 
i 19 t b 1 = L b 1 / V b 1 Xi^tbZ, Z t 1 1" 

[0 0 19] 4 *>»9§U\ W#£3ElftO* 

M\ fHe^l<75 7 , ';r>V3^^<7>^§^')7. bn- 

[0020] tJt«*Ji5<Df&wn, »*^i, xmn 

JR "J *L b 2I±, «flE*l <05R»F 
v- b Srlifl!l-5T|2 coSS^J F 2 ifrVZ 

zmx vx.ibzztiftmt-rzmmmi'- v^^h 
[0021] t few** 6 of&wa, i , xt±ii 

40 *£2, XtiW*S3, XliW*«4, ^L<l±W*ll 
7"'Jx>v3^-«mti, ftttfi*«)A*tJ: t) v- 

ask J: oiffev- 

*). MffifS2<7>:/>Jx>->3^tgl±, 'XmXiitftoi 
fflv^»»tt&ijr*>- b^;u h ^^n^g^^^Bj 
50 W^Sit^Stitiiftffly-F^hg 
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tt*9 1 , Xlifif 
v XI4»*II5, 
^ h=£«T*o 

ItS 1 ! L-TSj^ST 
ic**{>, *&2T 
a t c^iti-^r 

r > v 3 ^t§MS<D 

w*9 i , xctw 

, XI4fS*95, 



So 

[0 0 2 2] 7 «)S&iJB»i, 

*92. x«*»*S3, x«±»*«4 

[0 0 2 3] fit&S 1 OJI-fr^&li, 

sggtL c x v c tmmmz 

W^fiA t c=Lc/AVc 

[0 0 2 4] *fcW##8©5&lJlli, 
#9 2, Xfilli#9 3, Xtifft*9 4 
£ L < I4f!#9 6 E«lO**ffl v - h 
T, 

[0 0 2 5] WE& 1 «ft*Mfc»4-eo 
c X V c fcjftRttfctHl Lt«^it 

«JP#fllA t c = L c/A V c Srat«WC**> * 1 «5 7" 
'Jf-/v3t»iH*)l'StSW?:t b 1 it 
fci^ v- KD3g*F**ffilS£l 05R#F 1 It 

S^iT-OF^ F= (l-4tc/tbl) FliiS 

[0026] * fcw*^9 w#9 i , xam 

#9 2, Xli»#93> Xli»#94, Xl±fif#9 5, 
XI±W#9 6 , Xliffl#9 7 , 5g L < liM*£ 8 EttO 

fiftfflv-i-^H^*- 3 ^ flrEJ&i w^t-v 
tifti »)iSv^v b x^XH^rifc ftrffi&i 

A V c SrttiWLT*«i)t>n«^ST-O^MA tc=Lc 
/AVc#, *B*HI«A V c Oli^ctc J: 0 , KIO^'J 
fVystWOiilR'J^tWIt b 1 J: 

g £ V b l^tjVb 1 x 4 J: ■? K LTfrffiftS) 

fio 

[ 0 0 2 7] 4 fcK*9 1 0 <D%Wl±, 1*91 , XI* 
M*92, XI*W#93, Xl±iif#94, Xl±«#9 
5, Xl*»#9 6, Xli»*a7, Xl±»#9 8, £L 

Buie^ i o^j -r > -> a -f mm\±. *- * K * o TB» 
1-4*/Kt*»k i»E* 1 oig^«»±* m&ftmai 

T-WSggIL c RWBWaUCA V c Sr ttS!l LT**S TO 
R»m A t c = L c /A V c SgStL c jWSIT^ 

4ft:ftOSg8tL c y KjlLfc t ffittiS j£ A V c y i 
Umi. ^tlJ: Dt^ifONl FflA t c y = L c y/A 
VcyfctrttU 8 1 O^'J t- > v a 3* "J 

xhD-^Lbl. |B)#§flXf)ilJSV blyttfci 



§, Lbl/Vbly<Atc y<Ogl#J: *) , Vb 1 y 
>Lb 1/A t c ytiUfc-fVb 1 ySr»*S**mat 

Iy^ft, zo^M. I y £ttiE3£ l <o~f x ) 7-y -> 3 1 
4 J: o CfWMt-»*-B*i-4 £ t 

[0 0 2 8] * £IS#9 1 1 OH^ti, llt*9 1 , X(± 
»** 2, XliM#93, Xt*8t#94, Xl*»#9 
5, XI*W*9 6. Xl*»#97, Xli«#98, XI* 
«#9 9 , £ L < 1*19*9 1 0 8E*0*»ffl h 
10 htti-e*oT, UtrfBS&l W^'JrVva^^li, 15 

■V i 'icflR ►) # it * - ^ K ^ § ± if g ft ic fe-g- l , 
l®-=e- ^ § ±if J: o T ffi53l3gtffcKi?f5£3S2J 

20 mrlE^e - 9 £ 7 ^ -V * # Jh»f O tz £> <r>m.%m^r 5r 

[0 0 2 9] t 1 2 Of&i^li, IS*9 1 . XI4 

»*9 2> XI4W*9 3, XI4|f*94, XI4W*9 

5. XI4I»*96, X»±»#*7, X«4IS**8, XI* 
11*9 9. £L<liW*9l 0EttO*»ffl">- I*"*' 

Fgttiot, tlj|fiSlO'7''j7 : -vv3f-^«l±, mf 

30 TfrfE^* y ^ ^.«r*flt«^9 1< * 1 K fcf^ h > ■ v »J > 

m % * m * -r b - 1 1 # a t i- * . 

[0 0 3 0] 

»«-?-*ta*i"4o siio7*';r>v3^^fliii^Si)# 

1£05I*F 1 tl§i?-ti:4o 
40 [0 0 3 1 ] ^^T-*20j&^-#S***MO®^«:*!l8(r 
L T 4: W * i" * t * 2 <0 7" «J r > v a * 
« 1 <75?R*F 1 ttiC*4v-b^ h 
2O5f03F 2 Sr«^?*4o 

[0 0 3 2 ] SoT, «^?«li:J:*)*Jlii*l«)a 
^jF 1 Tv- hUJ: »?Wi3KS*L4o 1^1 
£F 1 IC«t4jt|^TI4mM«^0JS<O7t«6(7)^7!i J pISg 
T-*4 0 »2C0?I*F 2l4^1<05g7JF 1 <t ») t 

§4 0 

50 [0 0 3 3] l^iol- W^^^fflL. ZWifeteV 
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^l,zX OiS^SrO t U ^*h^?»^t#.<tt4t* 

$l«93fc£jF 1 ■&££MtiZ>frf>'<)l' ? *tt£T 
WLTLJotl^OT, £2<D3ft;frF2£ 

tz*><D% 2 <r>-rv t y v 3 -f i 

[0 0 3 4] »#«2©«9!T»i, f^SWWAt 
c *«*J**» * -eoffi* L c S.tffflrtiSK iVct* 
Ut c = Lc/AVci:J: t*«ti, $1 

t b 1 £i$BSA t c 1*1 1 1-4 CI t^-CiSo 

[0035] fct, m^-r^tr^zitm i ©ry^> 

[0 0 3 6] W*«3<9S&93-trfi, ^#JR •) 

b 1 S.tfgiflX'J.* FD-^LblKiD tbl=Lb 
1/Vb lTWAiii'rlio 

[0 0 3 7] W*3S4 0»Wrii, *10^f>'>a 
i-mMom^W.*) ^hv-f Lb 1 Z, v-b^Vb© 
gftCf 1 <07"'J r > v a *fW!i3*T* 1 © 
SIftF 1 tCiot^ifc*, iE5t^ 

**4C1 k74*T§4o 

[0 0 3 8] «M5«^r-li, $2©^fV->a 
*«*<0*&J)l l Ji:L b 2 Sr^lOiJF H*SK*4 
v- b^bKfM^SS^F 2 *jHt*£2:KJ: 

[0 0 3 9] BI*«6 0^T*I±, «JSO?»CJ:oT 

#Kli«x«-»«A2JK J: •? v- b^;l- b «r*J 
*5&««:#TV>- h^A- b *RB* KflW 

[0040] at*S7o»wcu, ««*-rowt:«» 

L fc£B#* ICltffl L t X'COmm A t c tfm-t 

##JR0iM1^l£ITOt^4^4-k#T-#4 o 

[0 0 4 1 ] ffiot, iil^lglWiUS 1 )^ ffl 
WiSK A V c* f 3* d/ct LTt, HfrOflttilJt A V 
c ■CweiHL cti:J: OflHteSTOftH 

A t c «£*-C©B#MA t c^ZSlO 

[0042] t tz, mmm v c ©**a:Jt*K «t o « 
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4 0 

[0 0 4 3] immS<D%W-CU, flf*4-CO«p«At 
c kgi&O K3f-f&R#H t b 1 tOKitv- b^;u 
K^I*F#il^Fli:ISit*WB, F= (1 

-Atc/tbi) f 1 tzztiKftmm^&mmi- 
ztztb. mmrnv c **fo«t ? ic^lt fc®^«rK 

10 [0 0 4 4] W*S9«0^^t:-»i, I^fCNFHAt 
c**fflWiSaEA VcWKfcfcKJ: Olloy'JfVyst 
*»o*ilH)KSt4i*Wt bli0fi<44t^ 
v- b^;i/ b©i£ V b l*f)Vblx^7 

[0 0 4 5] fll*$l OOSIWCWU 
ffiltL c**ttffl|-CS4ftft«>ffiBlL c y »=3tLfci k £ 
gBk LTfflWjSBEAVc ytfiBU *10^Jf> 

20 [0046] nfttg 1 1 ©ffcwa, n?? *'©±»fc 
ffrfr L "7 -f * * * - * -c* § ±»f 5 Ifglf fc K jJrfc&a 

[0047] ftot, sj^co^iinc i 0 $ 1 ojs>^a 

5RJffcji*'J b 7 * ? t§B?*ty- b^;w H:il<0 

f 1 j:t § 4 o f^ii mmm& 
izmbZfrvtztnmLtztzw^ mi 

^«7Cffl-t#m* £ ive - * K J: o T 7 4 **** £ ±tf 
[0 0 4 8] Ilt*£l 2©»WC»i, fSOfMKJ: 0 

ks*iB#si^tr^ b > • 

\Z X oT^N'-y 9 MZ&jfcZtltz? >7iftLXi'- b^ 
;wbtc^l©?R*F 1 itt*3-tZZki!)*X'$Zo 
[0 0 4 9] 

[0 0 5 0] 01li£O«9|O*lHJfcffilK«*W«&» 
40 tf;H**LTV»4 0 ioHJft«K«4*»fli->- b^;u 

(a) <0«t-9lC, :ofBffly-l>'?;l/Hllli, v- 
b 7 K*ffiLfe*HH«ifnrffi*->- b^<;P b 2 t, « 
10^'J?>yat«iPT 1 t, |207' | j7>y3 
.t«iPT2 fc, SSI Ojg^-^SG Ilk, »2 <0}B^ 
3M£G I 2 k^t,j3j3tftaflt^;$HTv^ 0 

[ 0 0 5 1 ] mIfE->- b b 2 (i^fflco-t > 9-M 

7-T®^izm%.$titz } ) b 9^ 9 1 ^t>?i§ai$nr 

v>4o b^A- b 2 li, -tv^-fefv-iSP^lc 

50 91 •? f**t 6>.ix*: -> 3 fry-T'sH- 3 
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2ti?z7<y h r>*- 5 iwjfe-g-^ixTv^o ;«■>- h 

[0 0 5 2] ffFfegl wyVf^vstMPT 1 lift 
flX^T^ 1 <£>3R7jF 1 £S&££h*\ *TO*^H]«<7)^ 

[0 0 5 3] -j-«cfo*K ^lC^f^ystSSPT 

liv- h 7 «7 l/ - a u - ^ 8 
(H7T»i£»ft±T^|fiJ) KJHSificft-fi-snrv* 

9 V'f-VQIimSfl*-^ 1 1 07*-'J 1 0 

^jtciormt!)*-^ l l Alltel- & fc 'J l Otf 1 * 

L, h^H* 2 fc^ffittfi^-f o 
[0 0 5 4] iie^2<oyjf>->3tilPT2li> 

[0 0 5 5] i2©^f>v3tSiPT 
2 14, iAc*XttUrja4rfflv»t#5H«I«r^-C->- h 

F 2 (i**^m-h*S^5S^t LtSSL/: & <DX'$> 

[0 0 5 6] *fls«ji;:M: % M^'JfVyat 1 8** 
■J h 7 * * i ict^it "b tiftWife-%<oX-t) rf^ift 

stioTv^,, 1 4 ii h ? 9 yysms. 

[0 0 5 7] MR* 1 G I 1 »4*W*>flff£«T 

^iB!)LT^loy;x>v3f-«ifllPT l'MWMi-** 
aiTj-Ti fcOT'feio ifc, ^lOjg^gGI Hi* 

[0 0 5 8] :o*l *>«-*#RG I 1 l4S»JtES&l 3 
**>*-12, Rira-K-fc^l 5*fe««-»*»A* 

[0059] a^ms&i 3<om*«-s-j4*«b*-^ 1 1 
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[0 0 6 0] glOjgi^GI 1I4H1 (b) 

4 fl^W (1M0 Ml iTOffiliL c 
RWfflitilflEA.V c *tt-fflLT«^i-t?OWF«|A t c = 
Lc/AVc ||IE*10^f>'/9t«l«) 

s^OKse-ramm t b l^ntrieutHA t crttis 
sggiL c JijHtffc-t >-9— i 2 tfS&l-ijfffrJfcj&nilHtM 

10 t # 4, ffEfflWaSE A V c I48SSSL c ©B$WSJ<fc 
K J: o TftiM f £ i t # £ o 

[0061] ttz, mam 1 ©jb^sg i i imm t 

b 1 illO^Jf^vatiSPT lWi^ISI 
Vb 1 aifiiK^ho-^L bli:iHbl=L 
bl/Vb'lT-**l)tfe«LTV>4o 
[0 0 6 2] IK*1W»^GI 114, IIOT-'J 
t>i/at«PTl »t^H^hD-7Lbl^ 
v- F^hOJ6f&i:*107 , V7>'/ataj|PT 

1 *fiatts*-ciii«>3iwjF 1 *5&£3*T*a, tetft 

20 t4i*i4oTV>4, ^1 OftifKG I 1 14 

*l«Mhn-?Lbl*E1IUft, v-MJVF 

[0 0 6 3] iKO^'JfVvatSBIPTlOttillli. 
t-^Tl StEIe t iZ 4oTBufB<7)4 0 K LX 

'ftttn i><DXZ>Z> c *LX. HlO^JfV'/atttf 
PT 1 ©#§JR*)iIKV b 114^-* 1 lOHti&ftK 
R#t4it#f^ £ it * 8I*I]I& 1 3*1216 LTV> 

Z> o 

30 [0 0 6 4 ] T?frK«2?)}i4-3M3:G I 2 14, 

PT2^IMI-f-4:a*i-4**tftoTV»4 0 
[0 0 6 5] *fls«KHU « 2 Oft^fRG I 2 t4, ^ 
»fHKl 7 **LroH;KflHlKl 7tC*#lC|X»)ft»t^ 

^Sffss&i 7^<b(4StrieAii^;7 p, ;-r>->3f- 1 stcffi 

[0 0 6 6] *2<07*'Jf>y3t«iPT2©ilH 
•9SL b 2 I4&1 <7)SR^F lttffitc*4 v- h^<;w h 2 
40 IC^2C05R^F 2 **»»t4ii:Ui <9**fctOt?4> 
4. 

[0 0 6 7] ^ClC±Kl «Jt«Of*ffl*ia2 i:ft7D 

[0068] i-r> ^t^s ir-14, eM-t^t- 

1 2XO*?«^lsl?&l 3i:l i?lWfltMl StroffiKL cS 
IffflWiSBEAVc (S*iSJSV 2 -«l*iiJ£V 1 ) 

0 tiSo 

[oo6 9] 2T-I4, m$z-f2>ix~(DmmA 

50 tctitc = Lc/AVcKJ:5ttIti, 
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[0 0 7 0] Xt» zfS 3Tii, v- h h 2 co=g £ 

£-££<DI;:j&^&B#|I5 t b 1 m a x £My 6 07* 
XFn-^iLbma xW*-^ 1 1 

[0 0 7 1 ] 7^S te^4T*OB#KA t c 

7 ,| Jf>v3tS«PTl«im^;ft*« 

Ufc*»^^*»Sr«»fLTV»i 0 -f^to*>> B#MA t c 
My ^;P6 0§l#ii*^5fi" ^S^O^fW t b lma x 10 
«t •? *>^:# < , *o«^KS4/S;SMt#«v>«FjRi t b l 
ma x+ t b a K£Lfc*if3*»t:WHf1-*o B#W A t 
cri*tblmax+tb a (CJI LTv>£ (tittf (A t c 
>tblmax+tb«) , '^S 1 !:!•), tb 
lmax<At c<tblmax+tba XbftlfX t 

[0 0 7 2] Xf'/yS 5-C(±, 'J 1-7^^1 CD^;P b 

-h^h 2cog#tbL£jL#£o 
[0 0 7 3] ^V'Wf^S 6^WtU II 1 0 20 

[0 0 7 4] y'T'S 7-CJi, v- h^*h 2<0?g;t> 

->- h?R^F^o- K-t;H 5 ^.t Oft 
SAL, v- h^A'hSB^JF^K^^M-oatetWt-Clf 

1 10t8t*7tU il07"'Jf>->3tilPT 

1 UJ:.&v- h^A'f* 2co3l£&*fcjh*!>& UfvT" 
S 8 ) o 30 
[0 0 7 5] *OffeK?*M-©*£@3^m::fci&»j&» 

y 7"S 1 0-M£frf&o 

[0 0 7 6] Xfyysi OT-li, ^Wr®B&l 7j&>t>A 
m?>) t > v a i- 1- 8 Ic-^Sift-f-^^tL, >oft«HC 
ioTy- h^^h 2 «± MS 2 <D!i*jF 

[0 0 7 7] *r y 7S 9 KJS^Tffi^STO^fflJB^ffl 
A t c* J +73-ei§LTiG-t>^- 1 6t:f^«II 40 

t4. ^t^7"S 1 lfllitEKl 3^<b*-^ 1 1 
^m&m^tfAt) S it, My ^ ;u 6 ^^westcM-To 
[0 0 7 8] *t'Wf» 7S 1 2^»frL* mMEffi 

[0079] si-sk. z<v$;w<D%i$kMfflr'tt. m 

loi?i:g$M2 $ it* t ^BlrESS 1 3 
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*-9\ 1 ^tttM§-*H*j£C>tt.& 0 t^-p-c, 'J 1-7?? 
l<0v- h^fl/MS^aJL^o? ^ 1 lco 

fWCioT/t? ^/uea^lfc&Sft., v- h^;w h 2 

£o iOti, **(ig^M2<0«^[l^co/ci6coaiE 
jftf^ £ ftg & < fx 4 9 - t y6*-C* § * CO X & h o 
[0 0 8 0] £*M2*««£KSofcfc#K»i**5!t7 
'Jr^/atl 8Oflsi&KJ:oT»l<0fi#F 1 <Dtt.Wi 
\Z$>hv- h 2i s >) h 7 9 9 1 lC#§IRibnm 

2(nm.t>F 2 Ottli'ii. {tot, **l±gigfc$i;b 
"Cv- h^;w h 2 KJ: tjftj&Srt.* d i: i zcot% 
^20y , Jf>->3tt«PT2lif KOS^Fl 
cottffiic** v- h 2 ^cOT**^ 

j^^'JfVyat 1 %m*±Mit*k-f \Z&m-?m 

%\zm2<D33i'F 2 itr*lw:ti*-eS4. 

[oo8i] itoawmiiiffvs'B 

7J F 2 iX-mZMZlzmLX i>ffi$i£^mLtz&f£.X¥- 

*»i^f i ifii^Tv>4t*, fflis^ tt 

*»&*/f»t*§W*ttf«)3lttt«fe*ai: 4 £2co 
BttF 2^©*SJR9B#W»i«B*IBI-r»*, 5tH(C5i§ 

[0 0 8 2] ifc, m 1 <7>3S2)F 1 yfit&lOLL 
tz'ik, «2 0SR*F2i-C*i^40tCdK>»4*»i*f| 

«rttKH£LTiJ»ttfJ: <, *2«>:/'J-f vS'a-MM* 
PT 2©teflfefc LT<>jfe»=ar^,3AA/i 1 (>«ti-*^llt 
4 < , &K*/NSo i> <r> \z-r z, z t #t* # * o 
[00 83] ^ 1 coy; r y*s 3 7^«S*P T 1 **fHB L 
i^M 2 j&nBSfeKSfc 4r*o t itCii 9 1 
1 **iJSte M y ^ ;U 6 ^7CC0ffifi ICIcTv-h^ 

[0 0 8 4] *Mco«^irt-flSl<oyjr>v3^«lfl| 
PT l**Kttf^Ufc»#^»i->- h-** h 2 IC^ICOSS 
*fl(iv- K 7 ic#i;^m?n* COST'S 

ei»^»iTir«6T*»)^<w«ii*v»o i^, »2cot-'; 

f > v 3 tflHlP T 2 0**«R|||ft Lfc»tT d f OS 
# W •} *J±ffi*>4 <> cot?** fc*«D](SttaitC** h 

[0 0 8 5] i3l±«l<7)7 ,| JT>y3ttliPTK 
m 2 coy; -r >-> 3 t«SPT 2 ic J: Jy- h^;whco 

f l-n-??«HP B 1 tblmaxil) taff^i" 

-5.iT'C0^iP.lJB#HA t v>£ # Bj#6 

■ftco^u^t immizfcjeaL. mtx-m-f X *> i:^ 1 co 

7-'Jf>y3tSiPTl C0%#^l9 SrHJ&LTV^o 
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[0086] ;«At c>tblmaxt% IC 
£4TTIfettjW*v»«*i: LT, tblmaxitim 
|v>W*^i t b 1 ma x + t b a £!£5eL (M 4 # 
BR) , Lc/Vc Ttf*S *14 Ate**, Hf ©jfMft-C 
tblmaxttblmax+tba HI4 1 

o^en a -ess-*- ± •? k a o t § tz n ^vtm s * a £ t k 

[0 0 8 7] .£ kK, A^jl/6C7JMfD-?iL 
b lma xli, miO?&t)F 1 X'% %WL1x& S^cPI<D^. 

■fj: o 3l£&*B*W* , t b 1 m a xifWii 
l±fc<, H^T*^1"J: -5 KB#W t b lT-^l^SR^jF 1 

F 1 T-^*pJtg^^^ ft 1 O^Jf/y 

attfflPTl T*®JRT*§^> 0 

[0 0 8 8] K3ft# Fill, /<**SHE»r*&fcS« 

cdsr^j-c** Tta, sioyjt >ya ^-*sfli p t i a* 
ftibf£ s i § » § «f « k m a t x <d n , 0 a & *> 

*o Sat? *10^'Jt>"/3t«iPT 

[0089] w^tcM*) , 4 
sawa*, t ^t-hmu 

Kfc<, aj:3pprifi*-C*o^:Sij|5 2 0SR*F 2 £#§ 
4f S : i Of I i ^CI^O •/ 'J f > y a t A ? l L T 

[0 0 9 0] **o*fe)^ict ottat 

tI»PT l t-SS^f l i-e«ilHofe^jSc-e»i»*«JR 

m*)<D%£$!.*)iL b 2 iJ J: ir&gSWj F 2li, h 

tt«f KttWSHf-C/f ? * A- 6 £51 § &i F 1 Sr# 

flOLfcttSVC, Hl:n7?M©y+7Ft@S? 
■fi-Tv- h 2 ^JHofc t &<D, ^-r>->3> 

2 1 Tillsg&fL*«§?ti)l:t«§fl!i»)5g*oH# 



(9) fflf6 -2 8 6 5 8 1 

16 

USo'i, ^2«7''Jfyy3tffi|PT20iilx^ 
#14tLT, Jftl)Ri?f*Lb2tS£L> i>oL 
blfrHb 2HJ4>«§8l»)»;&i: L'TB6i:*tm 
Jft±0»a * fttefcLT is <«, iiUCfciK 
«2oyj ■r>->a^-««PT20»§«l914l6i: LT 

y r > v 3 i-mm? t 2 o««4r/MattiMb-c § a, & 

10 £*o*J^*ttt&±* SIM fcffS:? £ t 

,[00 9 1] IT # 7t «t 9 K, ft 1 

[0092] i^x.«f?l«r«o*i oyjf'/'/Bti 
spti itx z>m£j&y)tfmw)itx'$>-otztLxt>, £ 

[0 0 9 3] B7li£©»fHtf>*2*afcW**LTV» 
a D iO*Jfef!lH|lte»^¥H^$EHO^ 1 OSR^F 
1 ftiWi^ hn-^ L b 1 JMi^t LTv 

mt£mm<r>m-k<oi/- \-^>i>\-m.j3 (tsiroa^Fi) 

y LIB* Lfc&, 

30 t<7?T-^a 0 

[0 0 9 4] tS6oTCOSllifi«-CttatJ|[®tt3 4<7)^IC 
WttElft 3 2 Rtr*- 9 1 1 IwStt fcE<KA#"f > v 3 
3 3 «:fl|xTv>4 0 
[0 0 9 5] *Ci807n-ft- Hcfi&oTfpffl$r 

[0 0 9 6] i-f, *s-l"<fl>Y2i&m-r&t:*>^ 
9>9~4 ■/9)^6 l,ZffiAi-Z> t , /n* -y 9 )V 6 
tt Jt>»^ y 9 A**- 4 v f- 3 1 N 4 •} f v 7* S 8 
1) , $Uffll|5|K3 2i:i^loy i Jf-/y 3 tiiP 
40 T 1 <Drt y 9 )V&<D^- 9 11 <D?>4 y *ifO N \z tt I) 

Uf^S 8 0 2) , a- K-b;w 1 5 lei *) v- 
A' 1 OSgyjF 1 tc*44-C5l*ii4 (^-r y 

7*S 8 0 3) o Z<7)V$<D;<7 9 fr<D%&M*)&L b 1 m 
emoft * 1 1 KBtttfcEUE**? 1 > V a > - * 
3 3 izi lomfcZtL, wm®&3 2 \Zt* 'J ?fia 
f77"S 8 0 4, S 8 0 5) o -Ot, 1 1 <OM 

mmzx*). f^-j 9 )\>mj)fflfomzmz> ut^ss 

06), 

[0097] wOft> mm(DMiv:<7>Mft*kmizx2>t y 
50 * i ntfeffli t mmz. m.m<omms. a v c ^ i 



17 

SgStL c £$IJ£L 8 0 7) , 

iX-<Dm$ A t c *%\M-tZ> (*T?7S 8 0 8). 

[0 0 9 8] -#IW»@»3 2fc>*'J *titzr<y 9 
©!2'£9IS2>**L b 1 memoir, ?S*IHS&3 4 
t\ A7^JV6 4:3l#jitrO»:'£«S^B#F5 tblmem 
o^WSSflS (^f77'S 8 0 9) o Atctftbl 
memoi"?;*:^, *^t5feiffiv> t b 1 m 
emo+tb.BlTti^AtSt:, 
7>7"14 rt*n 7^?ix Or ? 7"S 8 1 0 , S81 
1 ) , * 1 1 rt f O N t ft *) , E^tf T > v a p< - 
^ J: «J , L b 1 memo k tt Z> $X'/* y ? )l<£3\ < 

(7.7-vfS 8 12, S 8 1 3) o 

[0 0 9 9] Jft&Oilftfttt»lHi6«fcW»-C*4o 1" 
ftfc*>, x-r ?7S 8 1 4 141212 0*7- y7"S 8 KfcHS 
L> £IT, S 8 1 5 «4 S 9 U, S 8 1 6 14 S 1 0 K, S 
8 1 7 liS 1 1 K, S 8 1 8(4 S 1 2 K#J6LTV*4„ 

[0 10 0] iOWfO->- h^A h5S*^B#^i|T*co^ 
14*0 9 Kim v- h-** h**E«C*105l*F 
litflU'), i«?)tiK^Ktblmem.o 
fc^'J L, «SSSr*«rK«*PLfck tblmem 
o d t iz X ►) , F 1 4 fftUli 

[0 10 1] * 1 0#tffcfl-CM\ llO^f'/'/st 
WPT 1 i: J: * t # 1 •) l*'f ^cf * o 1 1 li: t « 
*tri:*^0^7t4J:il^ SrHftt * 

P#F«B4-, tblmax = Lblmax/Vbl«ltL 

§Dl>)fiL b 1 memo fcttffl! LT43 ■) , (ifcA,^©* 

Lblmemo<Lblma xT** 
•9 IC*^^NfW tblmemoitblniaxil)/h? 
<ft& c Z<7)tz*bffi£i "JtffKv- h 
&B#Pfl tblmemo+tba $vhS <X'&Z> 0 ~t ft=b 

3*«»pt i©fM&*Hii&-r*£i:a t -c#*fca» k 

t ffX § , K 7 W 4 3£5ft £ 4 x. ft v^T*1" tr 6 

[0 1 0 2] HI 0*4, C:^l§0^<Ol|3llJfe^J*^LT 

[0 10 3] i««6«Hi*loy'Jf>y3t«iP 
T 1 C0^§^>)!|f14t LXffigt T-OB#^A t c*««^ 

4 ■co«Ka*»seLfc*^AKiti-i r t k* i 

^'^KG I 1 Mlf^^L, jglO^Jf'/yst 
««PT 1 <D*§#iJi!rt**«K«KfT*fr*4 i><DX 

F 1 *ft&1-£*&V9 4 f l*7 LTV»4tt»k LfttO 

[0 10 4] aoTIWSIfStlj, ?a*l5IK4 1**± 
i2#14t*Tft:b-e-5>1il£i iott>4o 
[01 05] #U01 l«7P-ft- HctEc-Tfpffl 
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[0 10 6] iff 1 [a]§0#§Jfcrni, ®^4T-OB# 
F^A t c**Tb 1/4 KilLfci iKHS&Sft Ufv 
7°S 1101, S1102, SI 103) , n?^? 
l<D?7>-f\ Uf-)-7 , S 1 1 0 

4) , $1 oy'jf>v3ti«PT lofcircij*- 

? 1 1 omil^O Niilv a- KHr JH 5 K X *) flljg 
Sii&v- hSS^jF**, 1 /4 F 1 left&fT-^ 
£&<btt, *»ttOFFK4:i y^S 110 5, 
10 S 1 1 0 6 , S 1 1 0 7 ) o 

[0 10 7] ^tCA t c#Tb 1 /4 CSL^t IK, 
^2@i«0^#^'9* J F^^^n, v- h^F^ 
2/4 F 1 Kft& 4 T*g§IR (^f-;7'Sl 10 

8, SI 1 09, SI 1 10, Sllll, Sill 
2, SI 1 13, SI 1 14) o 

[0 10 8] rattKLT#3ElB Uf^S 1 1 1 

5) , IM0E Ut^/S 1116) <0=g£lftl)#fi\ 

^H^jliF 1 Kit LTV* So -<7>#l£P&<D^#$Xi) 
20 <7>$U»t4, ^*IHJ^4 1_KJ: t?fr4feft*. 

[0 1 0 9] fc£**0O*§tt>» HU&BtFflA t c 14, 4 
#«Lfcg##t) e**4WO*tt*« (t b 1/4 
+ tb2/4+tb3/4 + tb4/4) 1 H +55-* 

[0 110] JflL»03tix«i»l*lfc«i:ra«-C**o 1" 
ft*?*,, ^f7^Sl 1 1 7140 2 <DAt vfS 9 fc** 
l£U Ht&KS 1 1 1 8 (4S 1 0 K, S 1 1 1 9 (4 S 1 
1 K, S 1 1 2 0I4S 1 2 C#l£.L-Cv»*o 

[oiii] v- Y^ts<nnJhnx(D 

'30 itftt^il 2i:ito 4tcKiLfcl*jSt, i*LS:4 
£-«Lrt:#B#W tbl/4 (= A t c ) ~T b 4 / 4 K 

J1/4F1, 2/4F1, 3/4F1, 4 / 4 F 1 t 
«IKg£]RC>fU «?i|B#lCI4F 1 TOtHltl^T L 

[0 112] ^HiftWCJi, 

40 *$^>}ffc> ffl^MA t c^ilto/ciLTttStf) 

HTb2/4Clo fc8if*OS # H ij «rff o 
S § IX «J n * w t (4 ft ^ 0 

[0113] ?<btc(4, m%zx'<D\%mi>m< ftorv^ 
<nonr#§^&tv^c:t(4, ffis§ofeP^i$7j ? ^4 

<oft»**i^ct- i *5 **W ft *» 

ofciLTt, ^§l5l•3^4^ft^)OB^f4T-ji^T-v^c: 

50 i left I), l5t?A»ft4*)*ttBfe«r»&- ttfX'Z&o 
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[oi 14] mi 3 itztDftmtom'inmiimLx^ 
[oils] z<r>nfflnmi<D-f')7->i'ai-nmp 

*>, fflott+^ftGI Ui«*4"COI*HA t c*g 

B*H*Tb k Lfcti, ffitCJA t c OUtt4">- ^ 
A' h <r)Wh F £ F = (1-itc/Tb) Fliftii 

■*jftC4-CCIi»l o3S2jF 1 Wtimi)!i^7Ltv> 
ftflURfc Lfc„ tot, « 1 <0$&t&gLG I 1 0«J| 
®B&5 1 (±±IE#tt^f#-2>«t iiiitiotv>4, 
[0 116] 5fc»w*4flifc0l*iai 407n-ft-b 

[0 117] $1*. «^ST-cOB#MA t cri s TbK3tL 
tzt&lZ&U&Ztl (X-rv-fS 1401, S 1 4 0 2. 
S 1 4 0 3) , 'J ^7?M0^7>7"14i f D'^? 

ti uf^s 1404) , mi yjf>v3t<oii 

1 1 OWiei'ON-tft* Uf';7S140 
5) o D- K-fe;U 1 5 KJ: "9 $J;££*t-& v- h^;u hSft 
jjFtfy Fl* (1-Atc/Tbl) J: iJ/hSv»*-fr 
liv- h^m^hfi Uf-^S 1 4 0 

7) , hSRftF^F 1 * (1-Atc/ 

Tb) i 0**v»»frti, t-?ll tfifilSHEL (x-t 
7 ys 1 4 0 8) , h^^V- h§g;2jF = F 1 * 

(1-Atc/Tbl) J: 7 KWIfPSitio 

->- h^;uh5ft;£jFri f F l iw3iL/cB#,a;T*^i 

>>->3-*-«!>*§tt»Mi£71-4 UT77S140 

9, S 1 4 1 0) o 

[0 118] JafifeO*flli*l|lift«tra«T*4„ -f 
Xfy^S 1 4 1 1 i> s m2<D*7- v7S 9 kZii 
JE&U leiaiCS 1 4 1 24*S 1 0U, S 1 4 1 3j4*S 1 
11C, S 1 4 1 4 t5*S 1 2 lC*tJfcLTV>* 0 

[0119] z<nmo*s- h5S*o«F^?y-co# 

14£H 1 5 IC^1" 0 

[0 12 0] ^BTbCiLtil^, ->-h^;H-<7> 
# ij, fO^F 1 * (1-itc/Tb) 

107'Jf>y3t««PT lff)illRi5^7Ltv> 
B$Wa t c S-jl-ftSHL^^fj, iftKJl/g-ofc/iltO 

ilg^'ko <fc 9 Kfcffc LT (> , £3 %mM<r)&WCfc<n 1 %i 

[0 12 1] HIl 6 l±^5^Jfet?!lt^LTV^o 

[0122] fl* tosggiL cawasivc *«■ 
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ft±, t&*XI±«*»k*>ffif*L cjWJf5e*L c xWT 
Kfr^fc^kaUtTi &v>„ Z<Dtztb* >*)-\Z J: 

fc«*jttTBEK Lex CW UTffiJtitaE A V c x rt*i§* 
t\ f5§ifO^A t c x = L c x/A V c xtJ s v- 
h*/Uh0*§tt9tc#35arB*WTb = Lbma x/V 
b J; D^S < < 4,. -t-^H 

56*ja±oa****L, v- h^/u in* 

gfet<0Vb l*t)Vb 1 xlcil^^ikCJ: 
10 £j?rfflB#flt b lri»P> t b 1 xCfittU ffi^ltt: 

[0 12 3] DSloyy^vi/a-HM&PT 
1 liv- ho* S V b 1 i^b^tiX *) 

[0 12 4] ifc, *ioJW?RG I 1 ItmmiX'ff) 

fO«FPlAtc=Lc/AVc **ffi*HeK A V c <Dm± 
\zl ^l<oy')f>y3ti«PT l<oil$i)(:S 
20 1-*B#Wt b 1 «t «?ffi< 4:4 kg, HHO/'JfVya 
tlffiPT 10«§-flH>JjSLK*Vb l^t>Vb 1 x^ge 
Ht4 J: •? C LfftlWt**m*-t4fl|jftk ftoTK 
o 

[012 5] ft^T, *l«>fiM^«G I lOMiPlIK 

[0 12 6] &K*5liifcW©flUB*Hl 7©7n-f 

[0 12 7] SffBiSLci 1 , -t>-9-T*ftia^#g^ 
4 4 L c x BIT tt o t § , ffl*#aSC» tHEIiOjM 
30 SW^-btJ Ur^snoi) .i^ito 
B#|tg At ci'*t b m a x m_k t b m a x + t b a k 
4 o k § tt, « 1 Htft0l k NttC* lOT-'JfVya 
tSiPT l^tllRH^?- h-tZ 
702, S1703, S 1 7 0 4, S 1 7 0 5, S17 
11, S 1 7 1 2, S 1 7 1 4) o 

[oi 2 8] -um&'t&i-e<ot%m* toifi ot- 

'J t y v 3 tifPT 1 T^£#Sx£B#ia tblmaiJ: 
tfflv^ t cx = Lcx/AVctioTj3l), 

40 §H!4fc*i:, Lblmax/Vblx<Atcxt 
4-&v- h^;H>##5Ji?iiJKVb x 4r»mi-4 (*-r 
7/S 1 7 0 6) o 

[0 12 9] "tOt'J (•7??©^7>7 , ^D7?L 

(^t-^S 1 7 0 7) , v- h^/Uh«#WljafiEV 

b 1 x ^l§^.$-^4ot:j2-^4:^-^-^<Di:»K I x *H: 

tUL (^f77'S 1 7 0 8) , ^I©7*')f>v3t8 
filPT 1 <D*E-9 1 l^SSI x«r#SDL, v-h^A/ 
HS6*F**F 1 K44tt?*giflJl4 Uf77"S17 0 
9, S1710) , :i LT, ^#flx"9i$S^^«t)TV^ 
50 Z>tz*>\z, i*H»:*l«)y')fVy3ta»PT10 
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[0 13 0] &©«*U±«l*ttttiR*T*4o +4 
b*., ^f'^Sin 5 t±® 2 -f -7 T'S 9 Kfchfo 
LI^»lC^r-y 1 7 1 6 (4S 1 0 S 1 7 1 714 
S11C> S 1 7 1 8«4S 1 2 C*Uc.LTV>4 0 

[0 13 11 01811, h^.A' h<Dm&M*)&8ti 

mtt>Z>Wm*ft n z. tizi *^+i«f»c*§^»j t 

BtW^AIi, fHSILc^Lcxt:*!), j@ 
^ifc-fc^^i tyftffltfoimz&otzt It^-jtt, 10 
iMMaVc^i<lli<, SSIiWWat: 
= Lc/AVcW, v- hwg§3xi}B#W t 
blmaxiO i*v»£ t t$t?'f>AO±flO«Hl 
«^l(i:fl(Oy , Jt>v'atS«P 
T l»fiWt)^TtHwtiSl,Ti/>4o 
[0 13 2] .LtUCttU H<f©jftBtt, *W£f*L c 
L c x K & <0 , jB#ft * i <J BtSJaWtB tio 
fci ffitfj&KA V c «I:aV c x til< , SjSS 
£ "C<£>B#H A t c t cx = Lcx/4VcxiI< 
iotLi^ ->-l«^Hi?[i}^Btblmax 20 

Jr-?Kl-£fc*!>, h^As I- V b 1 * 
Vb 1 xiX-mtbZ.Z.HZi 19, y-F^hO*^ 
»JB#M tbl^tblx = Lblmax/Vblx £S 

«*PT 1 IZ£ zmZW*) ffllZZtJ-SJ tiZX~&Z Z. 

[0133] Ltz § tz X n K, -b >-9-C-ftiBI^T*6 30 

aflE-Cliav***-, v- h^^hO*iHiJJSfl[*Ty 
iPTli:J:4*&W')t^7f*4-ti f T*4. - 

[0 13 4] 121 9»4iO«WO»6 3lit««r^UT^ 

O 

[0 13 5] 1"&;b*>> »10*i^SG I H4«SS# 
*t)T-*<&m)¥iT-oSg8iA L cSWMAVc £ 
ltS0LT«^itr<7)S#HA t c = Lc/AVc 

c rtWJJt? # * ftft OSgft L c y L £ # ffi 
ttiSffiiVc y SrtH8-f*o -tij: ij , X~<nmm 
Atcy = Lcy/AVc y fcft&lU W, I <r>rf>) 7- > 
ystWPTlOil^^l-n-^Lbl, ^il 50 



#^¥6 - 2 8 6 5 8 1 

22 

WOMfeV b 1 y t Ltzt §, Lbl/V.bly<At 
c y©«ii Vbly>Lbl/4tcy 
V b 1 y 4 fccfc I y £5fc*!>4>o Z\<DM,^Ll y 

*«rR*i ©yjfvyatiiPT 10*-* 1 1 ^ 

[0 13 6]'f5;fc*., *>ti?ftftii^4tftoEI!l 
L c ylCitL/ct #K (*C) , fflttilJKA V c y £Ht 
SSL, ifiJ: *)Ws£iX'<Df%ffi A t c y 4rft#L, 
A t c yJartOWFWC^SflxKiidC.Lb 1/Vb 
ly<AtcyOSftSi | ) > v- f^A" 
^OiSKVb ly^Vbly>Lbl/Atc y «r*S/c 

§lx"9aSVb 1 y K&g&^-^l;: 
A* I y^**> -t-^CttSirf 4>»i£i L£ 

[0 13 7] *-*^©ftWt«fcJ: v, «§JRI?&£ 
75 J oT IE t 4 * v * T A -C * Z> Z. b &ffi& ti4A { , #11 

> -v- izxmfc&nm t % o ?t i^jsl*, ^B#«§5-r * t t. 

(O^Atct**, rxl^tblmaxi:2^< (t 
blmax+tba) (Ditfiftl L^ttfLl±*4 h tt^ a 
[0 13 8] 02 1 14^1 ^'JfVyatfiPT 1 

[0 13 9] i"4*>*», Sicoyjf VystitPT 
1 J4v- h^H|IJtiiUiffitC^§flx»), 
<5ra£&'; h 9^ ^ 7 l WTSBSr?ISU4*4a7 2 ^r^LT*; 
#»C«#UTV»4 0 'J 7 2<^)Jig|5^ r 7^^7 4 

lfK<fcoT3l§St4*fc7 2 lc^5S^J*f*^-L7tt § h 
7 10ffl[*ft»*-f4ny^«ai7 6*K:tt-Cv» 

4, iioii^faGi i -(Bimf) i4«^<o?-aijicj: 

«9 tBy^J tcSo' i {CM httfr^ tzWtii Ltzb^ 

irffi*-* 7 5 lC7-f -V 7 4*#±»fOfeii>0«7cffi-?- 
^^t4«fit^^TV»4o 

[0140] tot, n5??71 OT^^r, I4*ia 7 
2t*Lr»flt7 3Ca*t4-*, ±7j(CI47^-V7 
4 t«lOW»t, i#v«:*flKCRi}tt»tfc*-* 7 5 ICT 
5l§±tf4i t i:i R«f*i7 2*#tfL** f c>, 'J 

L/cB#H, -t-^OBK^Jhi "3, n v ?%mi 6 tci 
•9 V h 7 ^ 9 7 1 <Of3:a^ s @^$tL4o 
[0 14 1] ««OPTffitt* , fi*tS<4;ofctSK 
(4,0 2 1 (b) ustlii:, :on^m7 6* 
i i: U J: <0 , IffcoSJ »:4 5 ftT^O^ 1 W§S* F 
If/ - h ti-J4*-^<5li, y ^ «r 
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-g-li, 0 2 1 (c) iZiptX 7 K, ffE^-^Ki f)3fi 
£F 1 Kft4*-C'J h9**4r5IS±tfny*1-4 0 £ 
iUCi »)M«T-M£x.4fi|j£t LTv>4 0 
[0 14 2] **tt«tN±, f^il^ *Kfe»fc* 

mt L tz i> <o 1 1 4 £ 1 W «g t ft 4 c 
[0 14 3] 0 2 2liHKffe<^OJM W7*^-r>v3 10 
tSiPT 1 *fcLTV>4 0 £0£l ©'/'JfV/at 
«flfP T 1 liv- h 2 K$Xtt»t "bfifc* >/4 £ 

v/$ftP S Ctt<frLTV»4. .i-ft*>%, y<y 1 
Wffi7ca5Srtf7. h V • y'J^^SPSO^ h > 8 2 
?>n -j K8.2 a IC^LTV^o kf* h > 8 2 liv'J > 
/83fii:ftlL, -*-<0±flKffi:&£8 3 aOTRttfeft 
Tv>4 0 kfT. h > 8 3<^E^3^8 3 a 1:113118 6 

LtzmJlW&WLt LT03>7'l'7t8 4 K&M£fLT 20 
v>4 0 *LT*10fi*#SGI 1 (HI*) li«^0 

#-^Srai^-r4fll«tftoTV»4o 
[0 14 4] ^T, A7^^8 1©**«5«-«:, k:'7. 
b>8 2, v'J >^8 3 Witt U St'^F>8 2©± 

8 4iiJ:O f aa*8 6£fiLTj2£4C: tUi »K kt*X h 
>8 2 tv'J 3<0T*tc#1- o irt-KJ: IJAy* 

;P8 1 ji*T#K£l&U v- h KSfc&fcjHt*? 

7^tMf4o 30 

[0145] **iii«*fflv»r, «rffi» 3 Hifctaj t ibj# 

T-^ L tz<Dtfm 2 3 T?* 4o 
[0 14 6] W#Tb 1/4 ICjfLfci S^P 
4**ia^n4 0 :©SOEAPl/4tU 
»ix ex h>8 2<&PSt*S i: Lfcfc **JOtS:j£ 
v- h^;i/ h56^3 1/4 F 1 twi!9#^ 1/4F1 = 
Pl/4*Stft4J:^ UfiE^JP^^U/^H <o 
[0 14 7] OtP 1 /4 fc Kj£-f 4 :kK J: •? > S 

- h^Ji/M:5IA 1 / 4 F 1 ;4 ! f4t4ftil 40 

X h>Kf*ffl1-4*t*»-'<9>^LTfl(jh1-4o 
[0 14 8] B*Ma*T b 2/4 KilLfcfc £ 

2/4 F 1 = P 2/4 * S<BMffi*Slfc + 
■t^K, E^H^/^-/W^3EflE«rP 2/4 »ClS:5ci-4 
CfcKJ:<K }"<*> h»** f 2/4 F 1 t ft4iT* 
5l^ti4 c 

[0 14 9] 83, «uett<>P>J«-e*»K #«|«"C:fc 
Hft?R^^T-4/ittoE**E^PSS>'<;u7'-ClS3e1-4 
fc'ttf, |!E3SI*«traaftf^ffl*»4Cli:*«-C#4c 50 
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ftoT, v- h3g*J*«iJ5£Lftri J <big§JRi}:fi:* 
pjgt 4 1 l#» o 7 >f - hV * -j- ? ftjfty i ft i #H |± % 
<, i®ifi<Jlc*!B^-C5Ut4^/itt^f^^-'i'**x hn- 
*LT«*©tt«-CjL4 4fc*. «l»[ill&**HKliJ«& 
flrf4c:fc 4„ 
[0 15 0] 0 2 4 liSS9SjfcmjFLTV»4 0 
[0 15 1] CO|ltt«rii«£fc#ttfc«ttU «1 
(7) 7 - -j r > > 3 i-®®. P T 1 <DVm * 4 *ij MfflMR 

< ftoT^<bf*»S-*4fl|*t L^"bOT-*4o 

[0152] ttorarjuaBi 3, Rv»vrEiei 7c 

Grtv-^ 1 ^ib^ffi^A^)Sn.4ffifiS:t ftoTv^ 
4o G-fcv-9-9 1 \*m9&f<OtiM&G t7\'-*>7\z 
I 9*fr»c|&^LTv»4«aKG c i?>aiJ5EK*ffl1-4 
flUSi:ftorv>4 0 
[0 15 3] ^t:»9HMffiOftffl*H2 5C70-f 

[0 15 4] 2iJJ:U f a»l]g&l 3tci 

10, tt¥Mi 5T-<7)ii§giL c bisxtrtawautA Vc 

(g*ilSV2-S5¥JiJ£Vl) ^«B*ftSiJi-^o ««t 
MIW^IIV l=0tft4 (Af77'S 2 5 0 1) o t 
Jt «^«FO«JSKa Sffl G -t > -9- fc IC ft o T 4 G 

v^4MiS^G c «ril^-f4 (Xfy7S 2 5 0 1) . L 
cv. AVci'iyG c ± DS^tilWNfWA t.c 
b fcfHM-4 UfyyS 2 5 0 2) o 

[0 1 5' 5] «jS«flt«4:-a-*fcB#0«*1-4STOI* 
FlA t c b li> 

[%1] 

A V c - V AVc 2 -2GcLcb 

A t c b - 

G c 

[0 15 6] «Ttt»10*««tB«t»*lJ, ±ffi<& 
i ^lC**e>n4®2§-f4 5T-lC^^4B#WA t c b 

^;V6<7??|§iX*(cgi-4ft^:<7)«FK t b lm 
a ilH*i<, J^ofllflfeKMiJtBMtMSv^lB t 
blmax+tbeCiL^tlC, ')h7??l©? 
5 4 £D ^ L, v- h^l/ h 2<0^iffiL*Jh 

<64 (Xf 77'S 2 5 0 3, S 2 5 0 4 , S250 
5) o 

[0 15 7] Zhiz, flff)/'Jf>y3t«iPTl 
<n»* -j ^;w6<D3l#ii^*> t-^i 1 <7?miK^0Ni: 
1-4- t C± »)BBte-r 4 Uf?7"S 2 5 0 6) , 

[0158] ^<7?B#co->- YWh? *n- K-b;i/ 
1 5 K i •? Stffl) L > h h 5R**», K 7 4 ;*rfM 
*£T- # @»*^7i*?rfi6ft F 1 CI L tz t £ C, « 1 O 7* 
'Jf>ya tI«PT 1 <0§|#ii^S:jhK)4 Uf^ 
S2507,S250 8) o 
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[0 15 9] K9>f^O*^Eia*f^Cfe*»^ 

x>va-t*S1tPT2t i S)<J»'J h??? 1 KKJtfcifc* 
S^'JfVyat 1 8 let 0^#j£14ii&±«<>&^-> 
- HSfc&F 2 £T-sg£#& Uf77"S2 5 0 

9, S 2 5 1 0) o 

[0 16 0] i^SWf^Wi t c £+#&i§LT 

>yatSSPT l^sSfcfllO*-* 1 1 fciftEHEU 
^;V6 **J»fl:«»=t t'-T (XT-yfS 2 5 11, 
S 2 5 1 2) o 

[0161] ^ i (ommmr-it, wmmnxvm^ss. 

1 5. 

0. 32 
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10 



**#©1IMtfcO*|«E*iifi<-c#;& 0 
[0 16 2] «jLtf*lHifc«T(i,'*|BIffi«L c*«5 
mT% iWSSA Vc#35raph (15. 6 m/ s e 

/-yv-^<O«?li-C<D^0A t c Ii5m/1 
5. 6m/sec = 0. 3 2 s e c t & , £ ft X *) M 

Wttt, ri/- + >/a«ffiJlutfti:iG (9. 8m/ 
sec 2 ) OMiSJK7i J ^LTV>-i, ti-^ 0 /<?9A,<7) 

mzw.*) am n x ? izmtzw t mm<onm 0.32 

sec K«§E9*W!a&Lfcfc§ro*ll]ffi*L c bit, 
[»2] 



V 



1 5. 6' 



2*9. 8*Lcb 



9. 8 



J:Hcb = 4. 5mti5o 
[0 16 3] ■t4t>%^U- + >^UJ:4«aSOffll* ' 
*ttiniLT«£itWI»#M*jM*fc4£ tic J: I? , J: "9 
8t3S1-* mSfett* 1 ]** 9T*6» IcofVT- > v 3 
fPT 1 * 4 ffcl&i-& J: 7 *ioyyf>*/ 

a ■tisflip t i (oimmmtf'pz < a »k vt^'uzx 

c * o T fe «H C tf^i- £ S8 K £ 1 O 7" y r > 

[0 16 4] &&::wfl9§Ov- h^Sli. jJlW 

[0 16 5] 

w iz x tut, mmtD^m lafnuwyjf^-yata 

«T*^ .1 OSf # F 1 * S * * £ t § , m&tt 
LT, «2©yyr>'ya^afl|Ji»lW5SSjF 1 



[0 1 6 6] »*^2 iWf, %il<D-f>)7-> 

B*MA t c k«c4J:^jKfUiMl**a*1-*fci&, 

4 x-izum i o yy r > -> 3 ^-a«tc «t &m % ir * a 

[0 16 7] »*«3 0«WKJ:fLlX, ^^IX^ KS"f 
-5»B#Fflt b 1 *»1 W/y-f>->a^*fll«)*§«l?iS 
tVb 1 S^i^ 1 )^ Fn-^Lblti:J:|)**S 

s w >j »t warn ? * «fs-t--4 i i: *«-c i * o 

[0 16 8] W*S4 WH^tCJr^lf. il«7' l Jf> 
•>3t«iO*i*Ml , D-?Lb 1 SrWlODyyx 
>y3t«i^U$*t»HO^F 1 *3&£S-£T 
& 7t * , &m tt ¥<0#M. \z frfrto h -f 5tH \z -6 

i-i&mizxzmzyiio&TcDmnztfaiiz-tzzttf 

[0 1 6 9] «*Jl5<Dl&^lcJ:^lf, j6 2 07 ,, Jtv 
vatffilWt^liL b2*^l <0§S*F 1 4^3g(C 

[0 1 7 0] W*£6 <o»W»cJ:itif, *ioyjf> 

-> 3 t«flH±^ 1 <75§I7JF 1 O^^C,«7Cii-f-WA* 
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[0 17 1] »#«7 0*9jTNi % »l^r>y3t 

§ R •) »4"i"T K*S it A, TV* fctf>^ # JR •? 34*«^ 4 "C 10 

L ft * -3 k L X t ^SB^* (2 1 ^ v> 0 
[0 17 2] Bf*a8 0»WKJ:fLlf, ilO^JfV 

? USEffcLT £ fUClE CXm 1 ©yj r > v 3 

tif&l©S*F 1 *»£3-£4*£fll>>*£7-*-4£i 

[0 17 3] W#«9<*>S6BKJ:*Ltf, ffl 
ttjftKa^tilD L t § K «i US 1 <D -7 'J T > v 3 *««© 20 

m$wo&fg.z v b i*^vbi x^gM-f* 

[0 17 4] W*«l 0©H93K«fc*Ui\ *H)ffi***- 

[0 17 5] W#*l lo««i:J:iilf, »loyjf 
>v3*tt«»i5l3*ltta©;&K ioT«*-£» £©SI3R 
Jffeli^fe-t- ^T-^o < 19 fcg§±*f*U:fJ: < , 30 

*oav»* & jr 9 tttt a *o 

[0 17 6] lf*«l 2©$&9JKJ:*iU\ #£fc3S#fc 
fit? tc^-5S^j tr ?> tt ^> ^-/i tt^^ J' t^tf* > n-^ Ltff 

40 

[01] lO^Of 1 SStt«K«i), (a) tifit/S; 
BU (b) li^MEft^OBiWiafi^o 
[HI 2] *H^co^l|IJSfiJw^K)7n-^-v- vmx 

[0 3] *|§^<7)^l**fef !!©•>- h&t)ft&m 

$f®mx~hh 0 

m 4 ] *%®<Dm 1 ©y; -r > -> 3 ^tt&fti&Mttfi 

[HI 5] *?&m<V%2<D-7')7-> : s 3 i-ft&ikfcffltz*) 50 
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<r>^-m%wmmmx-i)i, 0 

[El 6] *3§9!©*2 07*yT>->3*#ttft5e©rt:i«> 

[0 7] *56WO»2*tt«OfllJSBI-C4>*o 
[0 8] *»WO»2*tt«Of^ffl7n-f-ir- hHT 
i> 2> o 

[0 9] *»WO»2 5H«i«Oy-h'<^h5iWj«p*3r!l 
#140^*40 

[010] *%w<o%3nmm<r>mis.mx'$>z> 0 

[01 1] *f&WO»3iaS«Of^ll)7n-f-ir- hH 
Xhh a 

[012] *«B<&*3fUS«0^-h^/Uh»flB#* 

?iJ#tt0T-** o 
[013] *&HaJM?llfeOT0*J£l3-?*>£o 
[014] *»WO*4 0HiSi«Of*»7n— f-^r- h 

0T-£>& O 

[015] 4 Hlfc««)->- h^A^SS**** 

?iJ#140T-$)4o 

[016] *»E©*5*fc«<&«jaH-e**o 

[017] *»WO»5HJfc«Of^itl7n-f-^^ 

[018] *&m<r>%snmm(n%ii<r>-7V7-yi'ai- 

[019] *5kW<DW, 6 *JS^!I©» loyjf>v3t 
«S«f^ii)Bai&«^JBSi0-c*So 
[0 2 0] **W<0*6*it««5i(llO7 , ';'f >->at 

[02 1] 7 (a) (ifllABU 

(b) , (c) \t\mmx3b& 0 

[022] *s&wv>msmfcm<Dmf8.mx*>z 0 

[02 3] =MMI©*8ltill^©v- h^A^SR* 8 ** 
?lJ#tt0T'**o 
[02 4] *%-W<7>m 9 fUMJOflMfcH?**,, 
[02 5] *«WO»9HJt«<0fW&7n-^^- J-0 

[12 6] h^hgfOU h7^^ 

[02 7] Ry-h^HSlorn^lt*&o 
[0 2 8] tt^)t6*«^«-6 v- hglO/D 7 

[1212 9] Hv- (a) ii 

^*HSH, (b) *i^SB4£^0-C*^» o 
[0 3 0] £ fctc<feo*ttfflU;:**»4 v- b^S 

[ff*oRW] 
2 y- h 
7 v- h 

P T 1 mi oy'Jr^y a 
PT2 »2C07' , J x> vatM 
Gil « 1 <7>»<fr#« 
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lput of an operation signal and the crew is restrained against collision of 
ne vehicle, a first command means G1 1 to predict collision of the vehicle 
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LAIMS 



'laim(s)] 

"laim 1] Seat belt equipment for vehicles characterized by providing the following. The seat belt with which the crew 
ho sat down on the sheet can be equipped. The 1st pulley tensioner mechanism which rolls round the aforementioned 
;at belt from an initial valve position by the input of an active signal, is made to generate the 1st tension Fl, and 
strains the aforementioned crew in the range which can operate vehicle collision avoidance. The 2nd pulley tensioner 
echanism which rolls round the seat belt which is in tension Fl state of the above 1st by the input of an active signal, 
made to generate the 2nd tension F2, and restrains crew to a vehicle collision. The 1st instruction means which 
•edicts the collision of the aforementioned vehicle and outputs an active signal to the pulley tensioner mechanism of 
e above 1st, and the 2nd instruction means which judges the collision of the aforementioned vehicle and outputs an 
:tive signal to the pulley tensioner mechanism of the above 2nd. 

^laim 2] It is seat belt equipment for vehicles which is seat belt equipment for vehicles according to claim 1, and is 
laracterized by for the instruction means of the above 1st to output the aforementioned active signal so that the time 
•I which measures Distance Lc and relative- velocity deltaVc to a collision object, and asks for time delta tc=Lc/delta 
c to a collision, and rolling up of the pulley tensioner mechanism of the above 1st takes may become in the 
ibrementioned time deltatc. 

^laim 3] It is seat belt equipment for vehicles characterized by being seat belt equipment for vehicles according to 
aim 2, and the instruction means of the above 1st finding the aforementioned time tbl by tbl=Lbl/Vbl by the 
)lling-up speed Vbl of the pulley tensioner mechanism of the above 1st, and the rolling-up stroke Lbl . 
^laim 4] It is seat belt equipment for vehicles which is seat belt equipment for vehicles according to claim 3, and is 
laracterized by to output the signal which generates the 1st tension Fl, and it asks [ signal ], and restores a seat belt to 
i initial valve position again when the rolling-up stroke Lbl of the pulley tensioner mechanism of the above 1st 
perates the pulley tensioner mechanism of the above 1st after wearing of the aforementioned seat belt as for the 
istruction means of the above 1st. 

31aim 5] It is seat belt equipment for vehicles which is a claim 1, a claim 2, a claim 3, or seat belt equipment for 
ehicles according to claim 4, and is characterized by calculating the amount Lb2 of rolling up of the pulley tensioner 
lechanism of the above 2nd by rolling round the seat belt in tension Fl state of the above 1st, and applying the 2nd 
;nsion F2. 

Hairn 6] They are a claim 1, a claim 2, a claim 3, a claim 4, or seat belt equipment for vehicles according to claim 5. 
le pulley tensioner mechanism of the above 1st It is the composition of rolling round a seat belt by the input of an 
ctive signal, generating the 1st tension Fl, and returning the aforementioned seat belt to an initial valve position by 
le input of a restoration signal, the instruction means of the above 1 st It is the composition which outputs the 
forementioned active signal by prediction of a collision, and outputs the aforementioned restoration signal when it 
idges that a vehicle did not result in the collision based on this output, the pulley tensioner mechanism of the above 
nd Seat belt equipment for vehicles characterized by being the irreversible composition which rolls round a seat belt 
y the explosive force using gunpowder or the spring in an instant, and is fixed to a predetermined position. 
Claim 7] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, or seat belt equipment for vehicles according to 
laim 6. the instruction means of the above 1st Measure continuously Distance Lc and relative velocity Vc to a 
ollision object, and it asks for time delta tc=Lc/delta Vc to a collision continuously. Seat belt equipment for vehicles 
haracterized by each [ which carried out the multi-statement before the collision ] thing which an active signal is 
mitted whenever the aforementioned time deltatc reaches at the time, and is made to perform gradually rolling-up 
►peration of the pulley tensioner mechanism of the above 1st. 

Claim 8] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, or seat belt equipment for vehicles according to 
Jaim 6. the instruction means of the above 1st When time which measures continuously Distance Lc and relative 
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elocity Vc to a collision object, and asks for time delta tc=Lc/delta Vc to a collision continuously, and rolling up of 
te 1st pulley tensioner mechanism takes is set to tbl, Seat belt equipment for vehicles characterized by controlling an 
:tive signal to be set to F=(l-deltatc/tbl) Fl until the tension F of a seat belt results in the 1st tension Fl of the above. 
Ulaim 9] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, or seat belt equipment for 
ehicles according to claim 8. The pulley tensioner mechanism of the above 1st consists of Vbl possible [ change to 
quicker than this ] in the rolling-up speed of a seat belt, the instruction means of the above 1st Distance Lc and 
dative-velocity deltaVc to a collision object are measured, and it asks, time delta tc=Lc/delta Vc to a collision by 
icrease of relative-velocity deltaVc Seat belt equipment for vehicles characterized by outputting the aforementioned 
:tive signal as the rolling-up speed of the pulley tensioner mechanism of the above 1st is changed into Vblx from 
1)1 when becoming shorter than the time tbl which rolling up of the 1st pulley tensioner mechanism takes. 
:iaim 10] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a claim 8, or seat belt 
luipment for vehicles according to claim 9. The pulley tensioner mechanism of the above 1st is composition driven 
y the motor, the instruction means of the above 1st When the longest distance Ley which measures Distance Lc and 
dative-velocity deltaVc to a collision object, asks for time delta tc=Lc/delta Vc to a collision, and can measure 
>istance Lc is reached, When relative-velocity deltaVcy is measured, time delta tcy=Lcy/delta Vcy to a collision is 
alculated from this and it is referred to as the rolling-up stroke Lbl of the 1st pulley tensioner mechanism, and this 
)lling-up speed Vbly, Seat belt equipment for vehicles characterized by outputting an active signal so that the current 
f which generates Vbly which fills Vbl y>Lbl/deltatcy may be searched for and the load of this current Iy may be 
arried out from the relation of Lbl /Vbl y<delta tcy to the motor of the pulley tensioner mechanism of the above 1st. 
"laim 11] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a claim 8, a claim 9, or 
?at belt equipment for vehicles according to claim 10. The pulley tensioner mechanism of the above 1st is rolled 
>und free [ a delivery of the aforementioned seat belt ]. The lower part of the retractor which can be locked urgent is 
^mbined with the body through tension spring. Combine a wire with the upper part of the aforementioned retractor, 
id it combines with the motor which attached this wire in the body free [ winding up ]. The lock mechanism in which 
retractor is positioned when winding up of the motor concerned gives predetermined tension to the aforementioned 
;nsion spring is established and constituted, the instruction means of the above 1st Seat belt equipment for vehicles 
haracterized by outputting the active signal which cancels the aforementioned lock mechanism by prediction of a 
Elision, and outputting the restoration signal for wire winding up to the aforementioned motor when it judges that a 
ehicle did not result in the collision based on this output. 

^laim 12] They are a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a claim 8, a claim 9, or 
sat belt equipment for vehicles according to claim 10. The pulley tensioner mechanism of the above 1st the buckle 
'hich connects the tongue attached in the aforementioned seat belt A pressure-source means to work a piston cylinder 
leans so that it may combine with the piston cylinder means attached in the body, a pressure-flow object may be 
applied to the aforementioned piston cylinder means and the aforementioned buckle may be lengthened to a body side 
; established and constituted. The instruction means of the above 1st is seat belt equipment for vehicles characterized 
y outputting an active signal to the aforementioned pressure-source means by prediction of a collision. 



Translation done.] 
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ETAILED DESCRIPTION 



Detailed Description of the Invention] 
>001] 

ndustrial Application] This invention relates to the seat belt equipment for vehicles in connection with the technology 
F the improvement in crew restraints, such as seat belt equipment for vehicles, and the improvement in the amenity at 
e time of seat belt wearing. 
1002] 

Description of the Prior Art] As an example of the conventional seat belt equipment for vehicles, the seat belt 
luipment for vehicles is shown in d rawing 26 and drawing 27 (refer to JP, 2-7094, Y). 

>003] Drawing.26 shows the block diagram of ELR (urgent lock formula retractor), and, for 102, as for a seat belt and 
)4, the rolling-up shaft of a seat belt and 103 are [ an urgent lock mechanism and 109 ] the motors for seat belt rolling 
). On the other hand, drawin g 27 is the block diagram showing the control drive circuit of the motor for seat belt 
•lling up, 124 is the setter which sets up suitable belt slack (the amount of slack), and the signal from the brake switch 
16, the vehicle speed sensor 117, and the accelerator switch 1 18 is inputted into this setter 124. Send the signal 
;cording to these signals to a control circuit 127, the relay 128 for seat belt rolling up and the relay 129 for sends are 
ade to turn on and off, a motor 109 is rotated normally or reversed, and rolling up of a seat belt and volume **** are 
mtrolled. In addition, belt slack can give predetermined margin cost from the restricted state where the seat belt was 
uck to crew (tension loess state). 

>004] And as for ELR, vehicles hold a tension loess state during a super-low-speed run or a stop by the vehicle speed 
nsor 1 1 7. If the vehicle speed sensor 1 1 7 senses this during a low-speed run and a brake is operated by making the 
gnal of this vehicle speed sensor 117, and the brakes operation signal from the brake switch 1 16 into a requirement, 
LR is taken as the composition which rolls round the slack of a seat belt. Moreover, at the time of a high-speed run, if 
e signal from the vehicle speed sensor 117 and the reduced speed signal from the accelerator switch 1 18 are made 
to a requirement and vehicles will be in a slowdown state, ELR is taken as the composition which rolls round the 
ack of a seat belt. That is, a collision is detected in advance from operation of a brake, an accelerator, etc., and since 
>lume **** of the seat belt from ELR is locked where the slack of a seat belt is canceled, crew f s restricted 
jrformance can be made good. Moreover, in the usual operational status, since the slack of a seat belt can be set up 
eatly, a feeling of a restraint decreases extremely. 

005] Thus, it is a very effective means in order to detect a collision in advance by this brakes operation from usually 
>erating and slowing down the brake immediately before, in case this conventional example is the strain situation 
here the lock mechanism of ELR operates. 
006] 

roblem(s) to be Solved by the Invention] However, in such a case, since it results in a collision in a dozing off while 
iving etc., without applying brakes when an operator's degree of awakening is low, if it is in the conventional seat 
dt equipment for vehicles, it cannot wind up in advance. 

007] Furthermore, although prior detection of a collision is detected by brakes operation, when the operation start of 
brake is slow, before the time when rolling up is started as a result since the operation start time of a brake is 
tificial, and the situation which becomes the seat belt rolling-up performance and AMMATCHI of a motor since it is 
>t fixed are considered, and rolling up is enough completed by human being's failure, it may collide. 
008] Moreover, there is also a thing as shown in drawing 28 and drawing 29 as seat belt equipment for vehicles 
►ncerning other conventional examples (Japanese Patent Application No. 2-100218). 

009] Drawing 28 shows the flow chart view of an operation of this conventional example. If the data related to a 
;hicles collision are detected by the detection means CL 3, the behavior prediction means CL 4 will predict the 
Savior of the crew by the shock input. And the operation means CL 5 calculates the state of the body side element 
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L 1 of reducing crew's shock from the predicted behavior. Control means CL 6 control driving means CL 2 to 
jcome the property of the body side element CL 1 based on the result of an operation. 

'010] just before colliding with a laser radar 169 as shown in drawing_2-9 , if an example is raised — relative velocity 
id a collision object with a collision object - detecting - this — being based -- a behavior prediction means and an 
aeration means — for example, the optimal seat belt load — a variation rate — a property is computed In order to 
merate this property as a property of a body side element, it controls by driving the load adjustment type clamp 27 
id the pulley loader 129 which were built into ELR1 13 as driving means. Control to the optimal characteristics of this 
:at belt is performed by ending even immediately after the collision which before a collision or crew has seldom still 
oved. Therefore, the fundamental view of raising a restricted performance is perfect, and satisfactory at all. 
>01 1] However, if it was in such conventional seat belt equipment for vehicles, when it should have incorrect- 
aerated, the amount of rolling up made into optimal characteristics before a collision had **** from which operation 
iture serves as a position which is not enough for some operators. 

>012] As seat belt equipment for vehicles concerning the conventional example of further others, there is also a thing 
} shown in drawin g 30 . 

>013] In the usual pulley tensioner ELR, in order to detect G wave of the body after a vehicles collision and to operate 
, it is reliable, and only when a collision occurs, it operates. 

)014] However, if it is in such conventional seat belt equipment for vehicles, if it is made the pulley tensioner 
>mposition to which the amount of rolling up will become large as much as possible about a rolling-up stroke if it 
insiders carrying in vehicles, since it will be regulated in the sliding distance of the piston 141 in a cylinder 139, 
juipment will be enlarged, and loading to vehicles will become difficult, and also the rolling-up stroke will cause the 
icrease of a weight, and a cost rise. 

)015] Then, this invention is predicting a collision in advance and operating it, secures operation nature and aims at 
ffer of the seat belt equipment for vehicles which can acquire a restricted state cheap and positive moreover. 
>016] 

cleans for Solving the Problem] In order to solve the above-mentioned technical problem invention of a claim 1 Roll 
>und the aforementioned seat belt from an initial valve position by the seat belt with which the crew who sat down on 
le sheet can be equipped, and the input of an active signal, and the 1st tension Fl is generated. The 1st pulley 
:nsioner mechanism which restrains the aforementioned crew in the range which can operate vehicle collision 
/oidance, The 2nd pulley tensioner mechanism which rolls round the seat belt which is in tension Fl state of the 
Dove 1 st by the input of an active signal, is made to generate the 2nd tension F2, and restrains crew to a vehicle 
Dllision, It is characterized by having the 1st instruction means which predicts the collision of the aforementioned 
ehicle and outputs an active signal to the pulley tensioner mechanism of the above 1st, and the 2nd instruction means 
r hich judges the collision of the aforementioned vehicle and outputs an active signal to the pulley tensioner 
lechanism of the above 2nd. 

)017] Moreover, invention of a claim 2 is seat belt equipment for vehicles according to claim 1, and the instruction 
leans of the above 1st measures Distance Lc and relative- velocity deltaVc to a collision object, asks for time delta 
;=Lc/delta Vc to a collision, and is characterized by outputting the aforementioned active signal so that the time tbl 
'hich rolling up of the pulley tensioner mechanism of the above 1st takes may become in the aforementioned time 
eltatc. 

)018] Moreover, invention of a claim 3 is seat belt equipment for vehicles according to claim 2, and the instruction 
leans of the above 1st is characterized by finding the aforementioned time tbl by tbl=Lbl /Vbl by the rolling-up 
peed Vbl of the pulley tensioner mechanism of the above 1 st, and the rolling-up stroke Lbl . 

3019] Moreover, it is seat belt equipment tor vehicles which invention of a claim 4 is seat belt equipment for vehicles 
ccording to claim 3, and is characterized by to output the signal which generates the 1st tension Fl, and it asks 
signal ], and restores a seat belt to an initial valve position again when the rolling-up stroke Lbl of the pulley 
snsioner mechanism of the above 1st operates the pulley tensioner mechanism of the above 1st after wearing of the 
forementioned seat belt as for the instruction means of the above 1 st. 

0020] Moreover, it is seat belt equipment for vehicles which invention of a claim 5 is a claim 1 , a claim 2, a claim 3, 
r seat belt equipment for vehicles according to claim 4, and is characterized by calculating the amount Lb2 of rolling 
p of the pulley tensioner mechanism of the above 2nd by rolling round the seat belt in tension Fl state of the above 
st, and applying the 2nd tension F2. 

0021] Invention of a claim 6 is a claim 1, a claim 2, a claim 3, a claim 4, or seat belt equipment for vehicles according 
3 claim 5. moreover, the pulley tensioner mechanism of the above 1st It is the composition of rolling round a seat belt 
»y the input of an active signal, generating the 1st tension Fl, and returning the aforementioned seat belt to an initial 
r alve position by the input of a restoration signal, the instruction means of the above 1st It is the composition which 
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jtputs the aforementioned active signal by prediction of a collision, and outputs the aforementioned restoration signal 
hen it judges that a vehicle did not result in the collision based on this output, the pulley tensioner mechanism of the 
>ove 2nd Seat belt equipment for vehicles characterized by being the irreversible composition which rolls round a seat 
sit by the explosive force using gunpowder or the spring in an instant. 

)022] Moreover, invention of a claim 7 is a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, or seat belt equipment 
>r vehicles according to claim 6, and is [0023]. The instruction means of the above 1st is seat belt equipment for 
chicles characterized by measuring continuously Distance Lc and relative velocity Vc to a collision object, asking for 
me delta tc=Lc/delta Vc to a collision continuously, emitting an active signal whenever the aforementioned time 
sltatc reaches at each [ which carried out the multi-statement before the collision ] time, and making rolling-up 
peration of the pulley tensioner mechanism of the above 1st perform gradually. 

)024] Moreover, invention of a claim 8 is a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, or seat belt equipment 
>r vehicles according to claim 6, and is [0025]. When time which the instruction means of the above 1st measures 
>ntinuously Distance Lc and relative velocity Vc to a collision object, asks for time delta tc=Lc/delta Vc to a collision 
Mitinuously, and rolling up of the 1st pulley tensioner mechanism takes is set to tbl, Seat belt equipment for vehicles 
laracterized by controlling an active signal to be set to F=(l-deltatc/tbl) Fl until the tension F of a seat belt results in 
ie 1st tension Fl of the above. 

)026] Moreover, invention of a claim 9 is a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, or 
;at belt equipment for vehicles according to claim 8. The pulley tensioner mechanism of the above 1st consists of Vbl 
3ssible [ change to Vbx quicker than this ] in the rolling-up speed of a seat belt, the instruction means of the above 1st 
istance Lc and relative-velocity deltaVc to a collision object are measured, and it asks, time delta tc=Lc/delta Vc to a 
Elision by increase of relative-velocity deltaVc Seat belt equipment for vehicles characterized by outputting the 
cbrementioned active signal as the rolling-up speed of the pulley tensioner mechanism of the above 1st is changed into 
blx from Vbl when becoming shorter than the time tbl which rolling up of the 1st pulley tensioner mechanism 
Jces. 

)027] Moreover, invention of a claim 10 is a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a 
aim 8, or seat belt equipment for vehicles according to claim 9. The pulley tensioner mechanism of the above 1st is 
imposition driven by the motor, the instruction means of the above 1st When the longest distance Ley which 
leasures Distance Lc and relative- velocity deltaVc to a collision object, asks for time delta tc=Lc/delta Vc to a 
Elision, and can measure Distance Lc is reached, When relative-velocity deltaVcy is measured, time delta 
y=Lcy/delta Vcy to a collision is calculated from this and it is referred to as the rolling-up stroke Lbl of the 1st 
ulley tensioner mechanism, and this rolling-up speed Vbly, Seat belt equipment for vehicles characterized by 
utputting an active signal so that the current Iy which generates Vbly which fills Vbl y>Lbl/deltatcy may be 
sarched for and the load of this current Iy may be carried out from the relation of Lbl /Vbl y<delta tcy to the motor of 
ie pulley tensioner mechanism of the above 1 st. 

)028] Moreover, invention of a claim 1 1 is a claim 1, a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a 
[aim 8, a claim 9, or seat belt equipment for vehicles according to claim 10. The pulley tensioner mechanism of the 
Dove 1st is rolled round free [ a delivery of the aforementioned seat belt ]. The lower part of the retractor which can be 
>cked urgent is combined with the body through tension spring. Combine a wire with the upper part of the 
forementioned retractor, and it combines with the motor which attached this wire in the body free [ winding up ]. The 
>ck mechanism in which a retractor is positioned when winding up of the motor concerned gives predetermined 
msion to the aforementioned tension spring is established and constituted, the instruction means of the above 1st Seat 
elt equipment for vehicles characterized by outputting the active signal which cancels the aforementioned lock 
lechanism by prediction of a collision, and outputting the restoration signal for wire winding up to the aforementioned 
lotor when it judges that a vehicle did not result in the collision based on this output. 

)029] Moreover, invention of a claim 12 is a claim 1 , a claim 2, a claim 3, a claim 4, a claim 5, a claim 6, a claim 7, a 
laim 8, a claim 9, or seat belt equipment for vehicles according to claim 10. The pulley tensioner mechanism of the 
bove 1st the buckle which connects the tongue attached in the aforementioned seat belt A pressure-source means to 
'ork a piston cylinder means so that it may combine with the piston cylinder means attached in the body, a pressure- 
ow object may be supplied to the aforementioned piston cylinder means and the aforementioned buckle may be 
mgthened to a body side is established and constituted. The instruction means of the above 1st is characterized by 
utputting an active signal to the aforementioned pressure-source means by prediction of a collision. 
)030] 

Function] In invention of the claim 1 of the above-mentioned composition, the 1st instruction means predicts the 
ollision of a vehicle and outputs an active signal to the 1st pulley tensioner mechanism. The 1st pulley tensioner 
lechanism is rolled round from a seat belt initial valve position by the input of an active signal, and generates the 1 st 



Page 4 of 13 

nsionFl. 

)031] Subsequently, if the 2nd instruction means judges the collision of vehicles and outputs an active signal, the seat 
sit which has the 2nd pulley tensioner mechanism in the 1st tension Fl state will be rolled round, and the 2nd tension 
2 will be generated. 

>032] Therefore, crew is restrained by prediction of a collision with a seat belt by the 1st tension Fl. In the restraint 
y this 1st tension Fl, the operation for vehicles collision avoidance is possible. Moreover, the 2nd tension F2 can 
strain crew certainly to a vehicle collision more greatly than the 1st tension Fl. 

)033] Thus, a collision is predicted, since it rolls round a seat belt only when it is detected in advance that the 
3ssibility is high, tension can be set to 0 for example, according to a tension loess mechanism etc. at the time of the 
sual operation, and it can give many belt slack. Since all the belt slack to be able to roll round by the 1st tension Fl is 
)sorbed before colliding, even if there is much belt slack, the amount of rolling up by the 2nd pulley tensioner 
lechanism for generating the 2nd tension F2 can be lessened after a collision. 

>034] In invention of a claim 2, time deltatc to a collision can be calculated by delta tc=Lc/delta Vc from the distance 
c to a collision object, and relative- velocity deltaVc, and time tbl which rolling up takes by the active signal from the 
5t instruction means can be made into the inside of time deltatc. 

>035] Therefore, by the time it collides, rolling up by the 1st pulley tensioner mechanism can be completed, and the 
?t tension Fl can be generated certainly. 

)036] In invention of a claim 3, the time tbl which rolling up takes can be found tbl=Lbl /Vbl by the rolling-up speed 
bl of the 1 st pulley tensioner mechanism, and the rolling-up stroke Lbl . 

)037] In invention of a claim 4, since it asks by the rolling-up stroke Lbl of the 1st pulley tensioner mechanism 
aerating the 1st pulley tensioner mechanism after wearing of a seat belt, and generating the 1st tension Fl, it can ask 
nrectly. 

>038] In invention of a claim 5, since it asks by applying the 2nd tension F2 to the seat belt which is in the 1st tension 
1 state about the amount Lb2 of rolling up of the 2nd pulley tensioner mechanism, accuracy can be asked. 
)039] In invention of a claim 6, by prediction of a collision, the 1st tension Fl is generated and crew can be restrained 
srtainly. Moreover, a seat belt can be returned to an initial valve position by the input of a restoration signal, and after 
Elision prediction, when it does not result in a collision, a seat belt can be returned to an initial valve position by the 
tput of a restoration signal. Moreover, the 2nd pulley tensioner mechanism can roll round a seat belt by the explosive 
>rce in an instant, and can generate the 2nd tension F2 quickly in the case of a collision. 

)040] Whenever time deltatc to each [ which carried out the multi-statement before the collision ] collision measured 
: the time reaches, an active signal can be emitted, and rolling-up operation of the 1st pulley tensioner mechanism can 
3 made to perform gradually in invention of a claim 7. 

)041] Since it follows, for example, it becomes quick after rolling up of the 1st step that time deltatc to a collision 
:aches when [ the second step of] it sets up since time deltatc to a collision is calculated according to the newest 
slative-velocity deltaVc and the distance Lc to a collision object, though relative-velocity deltaVc speeds up and 
>lling up of the second step is performed by this, rolling up is not overdue. 

>042] Moreover, though rolling up does not suit ** by collision by rapid increase of relative velocity Vc, two or more 
eps of rolling up will be able to be terminated by just before a collision. 

)043] Since an active signal is controlled by invention of a claim 8 to be set to F=(l-deltatc/tbl) Fl until the tension F 
f a seat belt results in the 1st tension Fl in the relation between time deltatc to a collision, and the time tbl which 
)lling up takes, however relative velocity Vc may change, before a collision, it can roll round to the 1 st tension Fl . 
)044] When time deltatc to a collision becomes shorter than the time tbl which rolling up of the 1st pulley tensioner 
lechanism takes by increase of relative- velocity deltaVc, the rolling-up speed of a seat belt can be made to be able to 
use from Vbl to Vbl x, and rolling up by the 1st pulley tensioner mechanism can be made to complete before a 
Elision in invention of a claim 9. 

)045] In invention of a claim 10, relative-velocity deltaVcy can be measured by the ability considering as a reason 
aving reached the longest distance Ley which can measure the distance Lc to a collision object, and the 1st pulley 
jnsioner mechanism can be operated. 

)046] Invention of a claim 1 1 winds up the wire combined with the upper part of a retractor by the motor, gives 
redetermined tension to tension spring, and positioning ****** can do a retractor by the lock mechanism. 
)047] Therefore, if an active signal is outputted by prediction of a collision from the 1st instruction means, a lock 
lechanism will be canceled, and tension spring can move a retractor and can give the 1st tension Fl to a seat belt, 
hen, when it judges that a vehicle did not result in the collision, a restoration signal is outputted from the 1st 
istruction means, a wire can wind up by the motor, and positioning ****** is made according to a lock mechanism. 
)048] In invention of a claim 12, if an active signal is outputted to a pressure-source means by prediction of a 
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ollision from the 1st instruction means, a pressure-flow object is supplied to a piston cylinder means from a pressure- 
^urce means, and a buckle can be lengthened to a body side. This can give the 1st tension Fl to a seat belt through the 
mgue connected with the buckle. 
)049] 

example] Hereafter, the example of this invention is explained. 

)050] Drawing! shows the outline block diagram concerning the 1st example of this invention. The seat belt 
quipment for vehicles concerning this example shows the seat belt equipment for vehicles. As shown in (a), this seat 
elt equipment for vehicles consists of the seat belt 2 with which the crew who sat down on the sheet 7 can be 
quipped, the 1st pulley tensioner mechanism PT 1, the 2nd pulley tensioner mechanism PT 2, the 1st instruction 
leans GI 1, and the 2nd instruction means GI 2 in general. 

)051] The aforementioned seat belt 2 is pulled out from the retractor 1 fixed to the center pillar lower part by the side 
f the body etc. This seat belt 2 passes along the shoulder support 3 attached in the center pillar upper part etc., passes 
long a tongue 4 further, and is combined with the out support 5 ******( e d) with the aforementioned retractor 1 at the 
ody side. Wearing of this seat belt 2 is mechanically performed by inserting a tongue 4 in the buckle 6 by the side of 
lebody. 

)052] The pulley tensioner mechanism PT 1 of the above 1st rolls round a seat belt 2 from an initial valve position by 
le input of an active signal, generates the 1st tension Fl, and restrains the crew who sat down on the sheet 7 in the 
inge which can operate vehicles collision avoidance. 

)053] That is, the 1st pulley tensioner mechanism PT 1 consists of buckles 6 of a level-luffing-motion formula, and 
lis buckle 6 is combined with the rail 8 combined with the frame of a sheet 7 free [ sliding of shaft orientations 
drawing 7 diagonal left down) ]. Furthermore, a buckle 6 is combined with the wire 9 which extended out of the rail 
, and the wire 9 is combined with the pulley 10 of an electrical motor 1 1 possible [ rolling up ]. Therefore, if an 
lectrical motor 1 1 rotates by the input of an active signal, a pulley 1 0 can interlock, a wire 9 can be rolled round and a 
uckle 6 can be drawn along with a rail 8. The 1st tension Fl of the above can be generated by drawing in of this 
uckle 6. Moreover, an electrical motor 11 can be reversed by the input of the restoration signal to an electrical motor 
1 , a buckle 6 can be returned to the original position, and a seat belt 2 can be returned to an initial valve position. 
)054] The pulley tensioner mechanism PT 2 of the above 2nd rolls round the seat belt 2 which is in the 1st tension Fl 
:ate by the input of an active signal, generates the 2nd tension F2, and has composition which restrains crew to the 
ollision of the vehicles which are vehicles. 

)055] That is, the 2nd pulley tensioner mechanism PT 2 has irreversible composition which rolls round a seat belt by 
le explosive force which used gunpowder or the spring in an instant. The 2nd tension F2 is set up as optimal tension 
n a crew restraint. 

)056] Specifically, the gunpowder formula pulley tensioner 18 is formed in a retractor 1, operates by the input of an 
stive signal, and has specified quantity volume **** composition in the seat belt 2 at the retractor 1. 14 is a belt clamp 
lechanism. 

)057] The instruction means GI 1 of the above 1st predicts the collision of vehicles, and outputs an active signal to the 
st pulley tensioner mechanism PT 1. Moreover, after the 1st instruction means GI 1 outputted the active signal by 
rediction of a collision, when it judges that vehicles did not result in the collision based on this output, it has 
omposition which outputs a restoration signal. 

)058] This 1st instruction means GI 1 is equipped with an arithmetic circuit 13, and the supersonic sensor 12 formed 

i this arithmetic circuit 13 at body anterior part and the signal from a load cell 15 are inputted. 

)059] The output signal of an arithmetic circuit 13 has the composition of being inputted also into the belt clamp 

lechanism 14 of a retractor 1 while being inputted into an electrical motor 1 1 as an active signal. 

)060] The 1st instruction means GI 1 measures Distance Lc and relative-velocity deltaVc to the front vehicles 

Dreceding car) Ml which are the collision object shown by d raw ing 1 (b), asks for time delta tc=Lc/delta Vc to a 

ollision, and has composition which outputs the aforementioned active signal so that the time tbl which rolling up of 

le pulley tensioner mechanism of the above 1 st takes may become in the aforementioned time deltatc. The 

forementioned distance Lc is measurable based on time until the ultrasonic wave which a supersonic sensor 12 emits 

ollides with the preceding car Ml and returns. The aforementioned relative-velocity deltaVc is measurable with time 

hange of Distance Lc. 

)061] Moreover, the instruction means GI 1 of the above 1st is memorized in quest of time tbl by tbl=Lbl/Vbl by 
le rolling-up speed Vbl of the 1 st pulley tensioner mechanism PT 1 , and the rolling-up stroke Lbl . 
3062] Furthermore, the 1st instruction means GI 1 has memorized composition which the rolling-up stroke Lbl of the 
st pulley tensioner mechanism PT 1 operates the 1st pulley tensioner mechanism PT 1 after wearing of a seat belt, is 
lade to generate the 1st tension Fl, and asks for. Moreover, after it rolls round the 1st instruction means GI 1 and it 
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lemorizes stroke Lbl, it has composition which outputs the signal which restores a seat belt 2 to an initial valve 
osition again. 

)063] The operation of the 1st pulley tensioner mechanism PT 1 is performed by [ as being the above ] by rotating a 
lotor 1 1 . And the rolling-up speed Vbl of the 1st pulley tensioner mechanism PT 1 could be converted into the 
National speed of a motor 11, and the arithmetic circuit 13 has memorized this. 

)064] The instruction means GI 2 of the above 2nd has composition which judges the collision of a vehicle M2, i.e., a 
3lf-vehicle, and outputs an active signal to the 2nd pulley tensioner mechanism PT 2. 

)065] Specifically, the 2nd instruction means GI 2 has the composition that the signal of the G sensor 16 which has 
le diagnostic circuit 17 and was attached in this diagnostic circuit 17 at the body is inputted. It has the composition 
lat a signal is inputted into the aforementioned gunpowder formula pulley tensioner 18 from the diagnostic circuit 17. 
)066] The amount Lb2 of rolling up of the 2nd pulley tensioner mechanism PT 2 is calculated by applying the 2nd 
;nsion F2 to the seat belt 2 in the 1st tension Fl state. 

3067] Next, an operation of the one above-mentioned example is explained based on the flow chart shown in drawing 

)068] First, at Step SI, Distance Lc and relative- velocity deltaVc (degree of self- vehicle speed V2- the preceding car 
peed VI) to the preceding car Ml are always measured by the supersonic sensor 12 and the arithmetic circuit 13. In 
ddition, it is set to V1=0 when a collision object is ******. 

)069] At Step S2, time deltatc until it collides is calculated by delta tc=Lc/delta Vc. 

3070] At Step S3, time tblmax concerning making the time 6 which rolling up of a seat belt 2 takes, i.e., a buckle, 
raw in the maximum is beforehand calculated with the drawing-in speed Vb by the amount Lbmax of full strokes and 
lotor 1 1 of a buckle 6. 

)071] At Step S4, it is larger than the time which rolling up of the 1st pulley tensioner mechanism PT 1 takes to time 
eltatc to a collision, and judges whether it reached at the time when the danger of resulting in a collision is high. That 
;, it is larger than the greatest time tblmax which drawing in of a buckle 6 takes to time deltatc, and judges whether 
me tbl max+tbalpha with the high danger of resulting in a collision was reached. If time deltatc has not reached tbl 
lax+tbalpha (deltatotblmax+tbalpha), it returns to Step SI, and if it is tblmax<deltatc<tblmax+tbalpha, it will shift 
) Step S5. 

3072] At Step S5, the belt clamp mechanism 14 of a retractor 1 is operated, a clamp is locked, and volume **** of a 
sat belt 2 is stopped. 

3073] Subsequently, it shifts to Step S6 and drawing in of the buckle 6 which is the 1st pulley tensioner mechanism 
T 1 is started by turning on the power supply of a motor 11. 

3074] At Step S7, it judges whether the tension of a seat belt 2 reached the 1st tension Fl. That is, the seat belt tension 
is measured by the load cell 15, when the seat belt tension F reaches the 1st tension Fl in which collision-avoidance 
peration is possible in the operation of a driver, the power supply of a motor 1 1 is made off, and drawing in of the seat 
elt 2 by the 1st pulley tensioner mechanism PT 1 is stopped (Step S8). 

3075] After that, the self- vehicle M2 results in a collision in spite of collision-avoidance operation of a driver, and 
/hen the G sensor 16 and the diagnostic circuit 17 judge that it is a serious collision, it shifts to Step S10. 
3076] At Step S10, an active signal is sent to the gunpowder pulley tensioner 18 from the diagnostic circuit 17, and a 
eat belt 2 is rolled round by the operation in an instant, and serves as the 2nd tension F2 by it. 

9077] Even if prediction time deltatc to a collision passes enough in step S9, when the decelerating signal of the body 
5 not inputted into the G sensor 16, by collision-avoidance operation of crew, it is judged that the collision was 
voided and it shifts to Step SI 1 . At Step SI 1, an inversion signal is inputted into a motor 1 1 from an arithmetic circuit 
3, and a buckle 6 is returned to an initial valve position. 

0078] Subsequently, it shifts to Step SI 2, a signal is sent to the belt clamp mechanism 14 from an arithmetic circuit 
3, and clamp release is performed. 

0079] In short, in the 1st example of this invention, if the collision of the self- vehicle M2 is predicted like drawing 1 , 
rtiile a signal will be sent to the belt clamp mechanism 14 from the diagnostic circuit 13, an active signal is sent to a 
notor 1 1 . Therefore, by the operation of a motor 1 1, the seat belt delivery of a retractor 1 can be locked, and a buckle 6 
5 drawn, and a seat belt 2 will be in 1st tension Fl state, and can restrain crew. At this time, crew can perform 
■peration for the collision avoidance of the self- vehicle M2 reasonable. 

0080] When the self- vehicle M2 results in a collision, by the operation of the gunpowder formula pulley tensioner 18, 
he seat belt 2 in the state of the 1st tension Fl is rolled round by the retractor 1 , and will be in the state of the 2nd 
ension F2. Therefore, crew will be restrained by the seat belt 2 by the optimal tension. In this case, since the 2nd 
mlley tensioner mechanism PT 2 rolls round the seat belt 2 in the state of the 1st tension Fl, it can be rolled round to 
he 2nd tension F2 quickly and certainly, without enlarging gunpowder formula pulley tensioner 1 8 grade. 
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3081] That is, even if it sets tension to 0 for example, according to a tension loess mechanism etc. and there is many 
elt slack, it is satisfactory at the time of the usual operation, and it does not give crew big unpleasantness or big 
ispleasure. moreover -- since it has rolled round to the 1st tension Fl beforehand when a collision is predicted, even if 
faced rolling round to the 2nd tension F2 by collision, if only few amounts are rolled round after a collision -- a 
sstricted performance - since it becomes the optimal, the rolling-up time to the 2nd tension F2 can be managed in a 
aort time, and can make rolling up complete certainly 

)082] Moreover, after absorbing slack by the 1st tension Fl, since a complement becomes almost fixed for every type 
fa car, it does not need to consider as the thing for which it asked by the design stage and which expected the margin 
Iso as a performance of the 2nd pulley tensioner mechanism PT 2 that what is necessary is to roll round and just to fix 
) the property, and can be made to roll round to the 2nd tension F2 at a necessary minimum thing. 
)083] After the 1st pulley tensioner mechanism PT 1 operated, when the self-vehicle M2 does not result in a collision, 
motor 1 1 is reversed, a buckle 6 returns to the original position, a seat belt 2 is restored, and it can be made an initial ' 
alve position. 

)084] Although the 1st tension works for a seat belt 2 when the 1st pulley tensioner mechanism PT 1 malfunctions 
efore the collision of vehicles, operation is possible only in crew only being restrained by the sheet 7, and it is 
Dmpletely satisfactory. Moreover, since the amount of rolling up is few even when the 2nd pulley tensioner 
lechanism PT 2 malfunctions, even if it rolls round the seat belt 2 in an initial state, it does not result in the 2nd 
:nsion F2 to crew, but also in this case, operation is possible and it is satisfactory. 

)085] Drawing 3 shows the rolling-up property of the seat belt by the 1 st pulley tensioner mechanism PT 1 and the 
tid pulley tensioner mechanism PT 2 by time series. When prediction time deltatc until it collides rather than time 
>lmax which carries out the full stroke of the buckle 6 is large, as it detects in advance that possibility of resulting in a 
Dllision is high and a solid line shows it, rolling up of the 1 st pulley tensioner mechanism PT 1 is started. 
)086] As a field where this possibility of being deltatotblmax and resulting in a collision is high deltatc which sets 
p tbl max+tbalpha which is a little larger time than tblmax (refer to drawing 4 ), and is calculated by Lc/Vc between 
>lmax shown with the slash in drawing, and tbl max+tbalpha Rolling up by the 1st pulley tensioner mechanism PT 1 
in be made to complete before a collision certainly by making it operate, when it enters, as the arrow A in drawing 
lows. 

)087] Furthermore, as the dashed line of drawing 3 shows in fact, this thing does not have drawing-in time to tblmax, 
id since amount Lbof full strokes 1 max of a buckle 6 is set as the maximum stroke which can be rolled round by the ' 
st tension Fl, as a solid line shows, it reaches to the 1st tension Fl in time tbl. For this reason, the belt slack which 
in be removed by tension Fl still more certainly before a collision is absorbable by the 1st pulley tensioner 
lechanismPT 1. 

)088] Even if evasion operation is possible, of course and it results in evasion of a perfect collision, or a collision 
spending on a state until it results in a collision succeedingly after the 1st pulley tensioner mechanism's PT f s 1 
perating since this tension Fl is tension which is the grade that a driver can be operated, damage can be suppressed to 
le minimum. When avoidable, since the 1st pulley tensioner mechanism PT 1 is the composition of the reversible type 
hich returns to a basis, any number of times are usable after that. 

)089] When it results in a collision, big deceleration goes into the body and it is judged by the G sensor 16 and the 
iagnostic circuit 17 that it is a serious collision, it can wind up to the 2nd best seat belt tension F2 on a crew restricted 
srformance according to the 2nd pulley tensioner mechanism PT 2. Although a driver cannot be operated any longer 
y this 2nd seat belt tension F2, since it is checked that the certainly serious collision has started, there is also no need 
>r operation. Moreover, since it is a serious collision, in order that deformation of the body may also attain to a 
)nsiderable amount, there is especially no need for the 2nd two pulley tensioner mechanism PT of being the reversible 
pe which can be used again, and pulley tensioner, such as a gunpowder formula which is an irreversible formula 
inversely and can generate the 2nd big tension F2, is suitable. 

)090] The amount of [ by the way, / with the clothing used as the dispersion factor with the total big amount of rolling 
p of a seat belt which becomes the optimal for crew's restraint ] slack Since it is mostly absorbed when it rolls round 
> tension Fl by the 1st pulley tensioner mechanism PT 1, Although the required remaining amount Lb2 of rolling up 
id the required remaining required tension F2 will change for every type of a car with a sheet configuration, belt 
Lyouts, etc. by the time it becomes the optimal amount of seat belt rolling up on a crew restraint further, after adding 
;nsion Fl, it becomes about 1 constant value. For this reason, it is in the state which was made to draw a buckle 6 by 
le design stage for every type of a car, and added tension Fl as shown in dr aw i n g 5 , it rolls round with the amount of 
)lling up measured by the potentiometer 21 when rotating the shaft of a retractor 1 further and rolling round a seat belt 
, and it asks for the relation of tension until the 2nd tension is set to F2. Based on this property, it is made the property 
lat the tension more than the curve which sets up the amount of rolling up with Lb2 first, and is shown in drawing 6 as 
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>lling-up tension between Lb(s)2 from Lb 1 as a rolling-up property of the 2nd pulley tensioner mechanism PT 2 can 
5 generated. Thereby, as a rolling-up performance of the 2nd pulley tensioner mechanism PT 2, when big rolling-up 
nsion is needed truly, it becomes a necessary minimum rolling-up stroke, and the small simplification of the 
>mposition of the 2nd pulley tensioner mechanism PT 2 can be carried out. in addition — and best rolling up can be 
srformed on a crew restricted performance 

K)91] In the 1st example, as explained above, only when it is detected in advance that the possibility of a collision is 
gh, in order that it may roll round a seat belt, even if it makes tension into zero for example, according to a tension 
ess mechanism etc. at the time of the usual operation and there is many slack, it is satisfactory and big unpleasantness 
id displeasure are not given to crew. 

K)92] Moreover, in order to control to become the tension of the range which can be operated about the tension at this 
ne though rolling up by the 1st pulley tensioner mechanism PT 1 before a metaphor collision is malfunction, 
aeration nature does not get worse. 

>093] Drawing 7 shows the 2nd example of this invention. This example as a means which estimates the stroke Lbl 
hich can be rolled round by the 1st tension Fl of the range in which rotation operation is possible After equipping a 
lckle 6 with a seat belt 2, A seat belt 2 is rolled round by the maximum seat belt tension (the 1st tension Fl) of the 
nge in which evasion operation is possible at once, and after measuring the amount of slack according to the 
mditions of the clothes at that time etc. in advance and memorizing it, in order to make operation comfortable, it 
msiders as the composition which slacks a seat belt 2. 

•094] Therefore, in this example, it has the rotating type potentiometer 33 prepared in the control circuit 32 and motor 
1 other than an arithmetic circuit 34. 

095] Next, an operation is explained according to the flow chart of drawing 8 . 

»096] First, it is pulled until the buckle switch 31 formed in the buckle 6 will be turned on on (Step S81), the switch of 
e motor 11 of the buckle 6 of the 1st pulley tensioner mechanism PT 1 will be turned on on by the control circuit 32 
Itep S802) and seat belt tension will turn into the 1 st tension Fl by the load cell 1 5, if a tongue 4 is inserted in a 
lckle 6, in order to equip with a seat belt 2 (Step S803). Amount Lbof rolling uplmemo of the buckle at this time is 
easured by the rotating type potentiometer 33 prepared in the motor 11, and memory is carried out to a control circuit 
I (Steps S804 and S805). Then, a buckle returns to an initial valve position by the inverse rotation of a motor 1 1 (Step 
$06). 

097] Then, if it goes into the usual run state of vehicles, like the 1st example, relative-velocity deltaVc and the 
stance between two cars Lc of vehicles will be measured (Step S807), and time deltatc to a collision will be 
dculated after this (Step S808). 

•098] From amount Lbof need drawing in 1 memo of the buckle by which memory was carried out to the control 

rcuit 32 on the other hand, time tblmemo required in an arithmetic circuit 34 to draw a buckle 6 is calculated (Step 

*09). When risk of deltatc being larger than tblmemo, and colliding becomes below high tbl memo+tbalpha, the 

amp 14 of a retractor 1 is locked (Steps S810 and S81 1), a motor 1 1 is set to being turned on, and a buckle is 

ngthened by the rotating type potentiometer until it is set to Lblmemo (Steps S812 and S813). 

099] Future flows are the same as that of the 1st example, namely, the step S814 - Step S8 of drawing 2 — 

responding - the following and S815 - S9 - S - 816S10 - S - S818 correspond to 817S1 1 S12 

•1 00] The property in the time series of the seat belt tension at this time is shown in drawing 9 . When it rolls round to 

e 1st tension Fl immediately after seat belt wearing, memory of the rolling-up time tblmemo at this time is carried 

it and a collision is detected in advance, when tblmemo thins out shows that it can roll round to the required tension 

I. 

401] Although time to start rolling up was made into one or more tbl max=Lbl max/Vb in the 1st example so that 
lling up might be completed, before colliding, when the amount of rolling up by the 1st pulley tensioner mechanism 
r 1 is the maximum In this example, amount Lbof need rolling uplmemo is measured at the time of seat belt wearing, 
id since it is Lbl memo<Lblmax in almost all cases, time tblmemo concerning rolling up also becomes smaller than 
lmax. For this reason, time [ to begin to roll a seat belt before a collision ] tbl memo+tbalpha can be made small. 
tiat is, since the operation of the 1st pulley tensioner mechanism PT 1 can be started when the possibility of a 
>llision increases more, though it is prevention of an incorrect operation and a regular operation, it is not necessary to 
duce the operation frequency, and it cannot be made to operate in a more nearly required state, and it is not necessary 
give tonus unnecessary for a driver. 
402] Drawing 10 shows the 3rd example of this invention. 

»103] Whenever it reaches at each [ in which time deltatc to a collision carried out the multi-statement as a rolling-up 
operty of the 1st pulley tensioner mechanism PT 1 before the collision ] time, the 1st instruction means GI 1 emits an 
rtive signal, and this example makes rolling-up operation of the 1st pulley tensioner mechanism PT 1 perform 
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radually. And it considers as the state where rolling up which will generate the 1st tension Fl by the last point in time 
» a collision is completed. 

)104] Therefore, in this example, the arithmetic circuit 41 has the composition of making the above-mentioned 
roperty performing. 

)105] Next, an operation is explained according to the flow chart of drawing 11 . 

>106] First, the 1st rolling up is started, when time deltatc to a collision reaches Tb 1/4 (Steps SI 101, SI 102, and 
1 103). The clamp 14 of a retractor 1 is locked (Step SI 104). It is rolled round until the power supply of the rolling-up 
lotor 1 1 of the 1 st pulley tensioner mechanism PT 1 is set to being turned on and the seat belt tension F measured by 
te load cell 1 5 is set to 1 /4F 1 , and a power supply is turned off [ it ] (Steps S 1 1 05, S 1 1 06, and S 1 1 07). 
H07] Next, when deltatc reaches Tb 1/4, the 2nd rolling up is started, and it is rolled round until the seat belt tension 
issetto2/4Fl (Steps SI 108, SI 109, SI 110, SI 111, SI 112, SI 113, and SI 114). 

►108] When the 3rd time (Step SI 1 15) and 4th rolling up (Step SI 1 16) are performed similarly and rolling up which 
the 4th time is completed, seat belt tension amounts to Fl. Control of rolling up of this multi-stage story is performed 
y the arithmetic circuit 41 . 

U09] In addition, the first rolling-up start time deltatc is set up sufficiently longer than the sum total time 
bl/4+tb2/4+tb3/4+tb 4/4) of the time concerning quadrisected rolling up. 

U 10] Future flows are the same as that of the 1st example. That is, similarly [ Step SI 1 17 corresponds with step S9 of 
rawjng_2 , and ], in SI 1 18, SI 1 19 correspond to SI 1 and SI 120 correspond to S10 S12. 

>1 1 1] The property in the time series of seat belt tension at this time is shown in drawing 12 . When deltatc is reached, 
henever it reaches each time tb 1/4 (=deltatc) which quadrisected this - Tb 4/4, it is rolled round by tension 1/4F1, 
4F1, 3/4F1, 4/4F1, and order which quadrisected the tension Fl which does not have trouble in operation, and it turns 
at at the time of a collision that rolling up by Fl is completed. 

H12] Thus, since seat belt tension is gradually raised in this example according to rolling up of the 1st step being 
arted sufficiently a little early, measuring the time to a collision continuously also after that, and this becoming short, 
Dr example, rolling up is not overdue in order to perform the next rolling up in the stage which continued till the start' 
ne Tb 2/4 of rolling up of the 2nd step using newest deltaVc and newest Lc information though relative-velocity 
;ltatc sped up after rolling up of the 1 st step. 

•113] Furthermore, I hear that it rolls round as the danger of a collision increases, and the amount is made [ many ], 
id it is, in the multistage system of this example, though rolling up does not do by collision by rapid increase of 
lative velocity, rolling up will go to the remarkable place, and rolling round as the time to a collision becomes short 
in obtain an almost good restricted performance. 
1114] Drawing 13 shows the 4th example of this invention. 

H 15] This example makes continuous the rolling-up property of the 1st pulley tensioner mechanism PT 1. That is, the 
it instruction means GI 1 measures and computes time deltatc to a collision continuously, and when time which 
Ming up of a seat belt takes is set to Tb, it is controlling the active signal to set to F=(l-deltatc/Tb) Fl the tension F of 
e seat belt which can set arbitrary deltatc(s). And it considered as the composition which rolling up by the 1st tension 
1 has ended by the last point in time to a collision. Therefore, the arithmetic circuit 51 of the 1st instruction means GI 
has the composition that the above-mentioned property is acquired. 
•116] Next, the 4th example is explained based on the flow chart of drawing 14 . 

H 17] First, when time deltatc to a collision reaches Tb, it is started (Steps SI 401, SI 402, and S1403), and the clamp 
1 of a retractor 1 is locked (Step SI 404), and the power supply of the rolling-up motor 1 1 of the 1st pulley tensioner is 
:t to being turned on (Step S1405). When smaller than Fl * (1-deltatc/Tbl), a seat belt is further rolled round for the 
;at belt tension F measured by the load cell 15 (Step SI 407), conversely, a motor 1 1 rotates reversely (Step SI 408), 
id the seat belt tension F is controlled to always become seat belt tension F=F1 * (1-deltatc/Tbl), when larger than ' 
1 * (1-deltatc/Tb). Then, when the seat belt tension F amounts to Fl, rolling up of the 1st pulley tensioner is 
>mpleted (Steps S 1 409 and S 1 41 0). 

H18] Future flows are the same as that of the 1st example. That is, similarly [ Step S141 1 is equivalent to Step S9 of 

•awing 2 , and ], S1413 correspond to SI 1 and S1414 correspond [ S1412 ] to S10 S12. 

H19] The property in the time series of the seat belt tension at this time is shown in drawing 15 . 

H20] Seat belt tension rises and goes continuously until rolling up of a seat belt starts and seat belt tension amounts to 

1 according to the relational expression of Fl * (1-deltatc/Tb) after that, when it reaches at Time Tb, and it turns out 

at rolling up of the 1st pulley tensioner mechanism PT 1 is completed before a collision. Since it has composition 

hich the seat belt tension only for the ratio corresponding to this generates, measuring time deltatc to a collision in 

-tail after rolling up is started, It can roll round to the 1st tension Fl of the maximum tension which can be operated 

;fore colliding still more certainly compared with the case of the multi-stage story of the 3rd example however 
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lative velocity with the preceding car may change, for example after rolling up is started. 
'121] Drawing 16 shows the 5th example. 

122] On the capacity of the sensor, the ultrasonic sensor 12 grade used for measuring Distance Lc and relative- 
docity deltaVc with the preceding car cannot be measured, unless the preceding car or the distance Lc with ****** 
jcomes below the specified quantity Lex. For this reason, when the time of detection becoming possible by the 
rasor, i.e., the distance between two cars, is set to Lex, and relative-velocity deltaVcx is excessive and it already 
jcomes small to Lex from time Tb=Lbmax/Vb which needs time delta tcx=Lcx/delta Vex to a collision for rolling up 
'a seat belt, it comes out. In this case, the overcurrent more than rating is passed on a motor, and it decreases to tblx 
om the business time tbl rolled round by seat belt rolling-up speeding up from Vbl of rated value to Vblx, and 
msiders as the composition which makes rolling up by the 1st tension Fl complete by the time of a collision. 
123] That is, the 1st pulley tensioner mechanism PT 1 consists of Vbl possible [ change to Vblx / quicker than this ] 
the rolling-up speed of a seat belt. 

124] Moreover, the 1st instruction means GI 1 has composition which outputs an active signal as changes the rolling- 
> speed of the 1st pulley tensioner mechanism PT 1 into Vblx from Vbl, when becoming shorter than the time tbl 
hen it measures at, and asks at and rolling up of the 1st pulley tensioner mechanism PT 1 takes Distance Lc and 
lative-velocity deltaVc to the preceding car to time delta tc=Lc/delta Vc to a collision by increase of relative-velocity 
dtaVc. 

125] Therefore, the control circuit 61 of the 1st instruction means GI 1 has the composition that the above-mentioned 
operty can be attained. 

126] Next, an operation of the 5th example is explained using the flow chart of drawing 17 . 
127] When the distance between two cars Lc becomes below Lex that becomes measurable by the sensor first, 
easurement of relative velocity and the distance between two cars starts (Step SI 701). When time deltatc to a ' 
llision becomes below tbmax+tbalpha more than tbmax, rolling up of the 1st pulley tensioner mechanism PT 1 starts 
ce the 1st example (Steps S1702, S1703, S1704, S1705, S171 1, S1712, and S1714). 

128] Time deltatc until it collides on the other hand serves as short tcx=Lcx/delta Vc from time tblmax rolled round 
r the 1st pulley tensioner mechanism PT 1 , and when it is judged that it cannot roll round by collision, in order to roll 
und more quickly than tcx, the seat belt rolling-up speed Vbx used as Lbl max/Vbl x<delta tcx is computed (Step 
[706). F 
129] The clamp of a retractor is locked after that (Step SI 707), the current Ix to a motor required to generate seat belt 
lling-up speed Vblx is computed (Step S1708), and Current Ix is added to the motor 1 1 of the 1st pulley tensioner 
echanism PT 1, and it rolls round until the seat belt tension F is set to Fl (Steps S1709 and S1710). In this way, since 
is rolling-up speeding up, rolling up of the 1st pulley tensioner mechanism PT 1 is completed before a collision. 
130] The next flow is the same as that of the 1st example. That is, similarly [ be / Step SI 71 5 / equivalent to Step S9 
■ drawing 2 and ], in Step S1716, S1717 correspond to Sll and S1718 correspond to S10 S12. 
1 3 1] By performing control which speeds up [ of a seat belt / rolling-up ], drawing 18 shows the example which can 
ake rolling up complete now, before colliding. Since the direction of time delta tc=Lc/delta Vc to a collision has 
lative-velocity deltaVc in the slash field of the line A top which shows a ******** rather than rolling-up time 
lmax of a seat belt greatly even if the point A in drawing is a time of the distance between two cars Lc being set to 
:x, and measurement becoming possible with an ultrasonic sensor, it is shown that rolling up of the 1st pulley 
nsioner mechanism PT 1 can be completed before a collision. 

132] On the other hand, the point B in drawing shows the situation that it was quick, time deltatc to a collision 
ready became as short as delta tcx=Lcx/delta Vex with deltaVcx, and relative- velocity deltaVc became less than 
;eat belt rolling-up time tblmax ], when the distance between two cars Lc is set to Lex and becomes measurable with 
t ultrasonic sensor. In order to make it of use [ this situation ], the rolling-up time tbl of a seat belt is rolled round 
ifore the collision when shortening tbl x=Lbl max/Vbl x, and by contamination speeding up [ of a seat belt / Vbl ] to 
blx shows the field which can be completed to the top slash section of Line B. It turns out that can go into the slash 
ction field of this line B even if it is the situation shown in this point B, and it can complete before rolling up by the 
;t pulley tensioner mechanism PT 1 colliding. 

133] When late, rolling up by the 1st pulley tensioner mechanism PT 1 can be made to complete before a collision by 
aking the rolling-up speed of a seat belt raise at the usual seat belt rolling-up speed, when [ at which it was shown 
»ove ] it becomes the distance between two cars measurable by the sensor, as it came. Thus, although the life of a 
otor will be contracted and rolling round by passing an overcurrent on a motor and speeding up is approaching so 
at the distance between two cars becomes possible by the sensor, brakes operation is not performed, but the situation 
at relative velocity is still large is very rare, and since possibility of resulting even in a collision is very high, it is 
tisfactory even if the endurance of a motor falls a little. 
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)134] Drawing 19 shows the 6th example of this invention. 

)135] That is, distance deltaLc and relative-velocity delta Vc to the preceding car which are a collision object are 
jeasured, the 1st instruction means GI 1 asks for time delta tc=Lc/delta Vc to a collision, and when the longest 
istance Ley which can measure Distance Lc is reached, it measures relative-velocity deltaVcy. When time delta 
:y=Lcy/delta Vcy to a collision is measured and it is referred to as the rolling-up stroke Lbl of the 1st pulley tensioner 
techanism PT 1 , and this rolling-up speed Vbly from this, the current Iy which generates Vbly which fills Vbl 
>Lbl/deltatcy is searched for from the relation of Lbl/Vbl y<delta tcy. An active signal is outputted so that this 
orrent Iy may be added to the motor 1 1 of the pulley tensioner mechanism PT 1 of the above 1 st. 
)136] That is, from the relational expression of Lbl /Vbl y<delta tcy, it asks for need rolling-up speed Vbly of a seat 
sit so that Vbl y>Lbl/deltatcy may be filled so that (Point C) and relative-velocity deltaVcy are measured when the 
ingest distance Ley detectable by the sensor is reached, and time deltatcy to a collision may be calculated and it can 
>11 round in time within this deltatcy from this. More furthermore than drawing 20 , the current Iy inputted into a 
lotor required in order to generate this seat belt rolling-up speed Vbly is searched for, and it considers as the 
imposition added to a motor. 

)137] Although it will be the requisite by the load current to a motor that it is the system by which rolling-up speed 
;rves as adjustable, in this example, a sensor and an operation system can be simplified that what is necessary is to ask 
>r relative velocity only once by making the time of the distance between two cars becoming constant value into a 
igger. in addition, time deltatc when measurement becomes possible by the sensor, until it always collides henceforth 
i the 1 st example ~ asking ~ this - tblmax ~ approaching (tblmax+tbalpha) ~ you have to detect 
)138] Drawing 21 shows other examples of the 1st pulley tensioner mechanism PT 1. 
)139] That is, the 1st pulley tensioner mechanism PT 1 was rolled round free [ a seat belt delivery ], and has 
>mbined with the body the lower part of the retractor 71 which can be locked urgent through tension spring 72. The 
ire 74 was combined with the upper part of a retractor 72, and it has combined with the motor 75 which attached this 
ire 74 in the body free [ winding up ]. When winding up of a motor 75 gives predetermined tension to tension spring 
2, the lock mechanism 76 in which a retractor 71 is positioned is established. The 1st instruction means GI 1 
drawing 1 etc.) outputs the active signal which cancels the aforementioned lock mechanism 76 by prediction of a 
>llision, and when [ at which vehicles did not result in the collision based on this output ] it judges, it has composition 
hich outputs the restoration signal for wire 74 winding up to the aforementioned motor 75. 

1140] Therefore, when the upper part is moved and the tension of a spring amounts a retractor 71 to Fl, lengthening 
lis spring 72 by pulling up by the motor 75 which attached the wire 74 up and attached this in the body while 
jmbining the lower part of a retractor 71 with the body 73 through the spring 72, rotation of a motor stops and the 
5sition of a retractor 71 is fixed by the lock mechanism 76. 

)141] When the possibility of a collision becomes very high, as shown in drawing.21 (b), by removing this lock 
lechanism 76, a seat belt is quickly lengthened by the 1st maximum tension Fl with the tension of a spring, and slack 
absorbed before a collision. On the other hand, a retractor is pulled up and locked until it becomes tension Fl by the 
lotor again as shown in drawing 21 (c), when it does not result in a collision by evasion operation. It is considering as 
ie composition which can be used any number of times by this. 

)142] That what is necessary is just to wind up by the motor 75 slowly until it becomes a scene dangerous with this 
cample after collision avoidance and to a degree, like the aforementioned example, since the motor which has a 
)lling-up performance powerful in order to wind up for a short time just before a collision, and quick is unnecessary, 
becomes possible [ having simplified a motor and the parts relevant to this ]. 

)143] Drawing 22 shows the 1st pulley tensioner mechanism PT 1 of the example of further others. This 1st pulley 
msioner mechanism PT 1 is combined with the piston cylinder means PS which attached in the body the buckle 81 
hich connects the tongue 4 attached in the seat belt 2. That is, the root section of a buckle 81 is combined with rod 
2a of the piston 82 of the piston cylinder means PS. A piston 82 is located in a cylinder 83 and pressure room 83 a is 
repared in the bottom. The communicating tube 86 is attached in pressure room 83a of a piston 83, and this 
jmmunicating tube 86 is connected to the compressor 84 as a pressure-source means with the pressure regulation bulb 
5. And the 1st instruction means GI 1 ( drawing 1 etc.) has composition which outputs an active signal to the pressure 
:gulation bulb 85 of the aforementioned pressure-source means by prediction of a collision. 

)144] Therefore, a piston 82 is pushed under the cylinder 83 by making the fundamental portion of a buckle 81 into 
iston 82 and cylinder 83 structure, and sending the compressed air to this piston 82 bottom through the pressure 
jgulation bulb 84 and the communicating tube 86 from a compressor 84. A buckle 81 moves caudad by this, tension is 
jplied to a seat belt, and slack is absorbed. 

)145] Drawing 23 showed the seat belt tension when rolling round in four stages by time series like the 3rd example 
f the above using this example. 
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146] When time reaches Tb 1/4, the pressure regulation bulb 84 is opened. As pressure P 1/4 at this time, when area 
'a piston 82 is set to S, the relation to 1/4F1=P1 / 4*S of setting seat belt tension 1/4F1 of the beginning opens a 
essure regulation bulb so that it may become. 

•147] By setting a pressure as Pl/4, a buckle is automatically pulled to a seat belt to the arbitrary positions which 
nsion 1/4F1 generates, and the tension of a seat belt and the force of acting on a piston balance, and it stops. 
•148] It is pulled until similarly seat belt tension is set to 2/4F1 by setting the set pressure of a pressure regulation 
alb as P2/4 so that the relation between 2/4Fl=P2 / 4*S may be filled for a pressure when time reaches Tb 2/4. 
'149] The same is said of the 3rd and the 4th phase, and the same operation as the 3rd example can be obtained only 
/ setting up only the pressure out of which tension required of each stage comes by the pressure regulation bulb, 
tierefore, it is not necessary to roll round measuring seat belt tension and to perform feedback control of adjusting an 
nount, and since a buckle strokes only the part which is automatically over by each tension and it stops at arbitrary 
>sitions, a control circuit can be simplified sharply. 
^50] Drawing 24 shows the 9th example. 

►151] In this example, it considers as the composition operated after the accuracy of a collision becomes high more by 
Jtecting a collision in advance and adding the deceleration at the time of braking as information as judgment 
formation which starts the operation of the 1st pulley tensioner mechanism PT 1 in addition to the distance between 
/o cars and relative velocity. 

>152] Therefore, it has the composition that the signal from the G sensor 91 is inputted into an arithmetic circuit 13 
id the diagnostic circuit 17. The G sensor 91 has composition shared to measurement with the deceleration G at the 
nne of a collision, and the deceleration Gc generated into the body according to braking. 
U53] Next, an operation of the 9th example is explained using the flow chart of drawing 25 . 

>154] By the ultrasonic sensor 12 and the arithmetic circuit 13, Distance Lcb and relative- velocity deltaVc (degree of 
:lf-vehicle speed V2- the preceding car speed VI) to the preceding car Ml are always measured. It is set to V1=0 at 
ie time of the preceding car Ml (Step S2501). Moreover, by the G sensor 91 which is G sensor for decelerating 
teasurement at the time of a collision, and common use, the reducer Gc generated into the body according to braking 
measured (Step S2501). Time deltatcb until it collides from Lev, delta Vc, and Gc is calculated (Step S2502). 
)155] Time deltatcb until it collides when i ncluding decelerating information is [Equation 1]. 

A V c -VAV c 2 - 2 G c L c b 

tcb - 

G c 

is come out and shown. 

)156] When time tbl max+tbalpha with time deltatcb the following is the same as that of the 1st example, and larger 
tan the greatest time tbl max which drawing in of a buckle 6 takes and which is calculated as mentioned above and 
hich will start before colliding, and the high danger of resulting in a collision is reached, the clamp 14 of a retractor 1 
locked and volume **** of a seat belt 2 is stopped (Steps S2503, S2504, and S2505). 

)157] Furthermore, drawing in of the buckle 6 of the 1st pulley tensioner mechanism PT 1 is started by turning ON 
ie power supply of a motor 1 1 (Step S2506). 

)158] The seat belt tension F at this time is measured by the load cell 15, and when seat belt tension can operate a 
river and amounts to Fl in which evasion operation is possible, drawing in of the 1st pulley tensioner mechanism PT 
is stopped (Steps S2507 and S2508). 

)159] Then, it results in a collision in spite of collision-avoidance operation of a driver, and when the G sensor 91 and 
ie diagnostic circuit 1 7 judge that it is a serious collision, it rolls round to the best seat belt tension F2 on a crew 
jstricted performance by the gunpowder formula pulley tensioner 1 8 prepared in the retractor 1 which is the 2nd 
ulley tensioner mechanism PT 2 (Steps S2509 and S25 1 0). 

)160] Even if it passes predetermined-time deltatc to a collision enough, the decelerating signal of the body is not 
lputted into the G sensor 91, but when it is judged that the collision was avoided, the rolling-up motor 1 1 of the 1st 
ulley tensioner mechanism PT 1 is rotated reversely, and a buckle 6 is returned to an initial valve position (Steps 
2511 and S25 12). 

3161] Although it is made to complete rolling up by the 1st pulley tensioner mechanism PT 1 in front in the 1st 
xample after measuring relative velocity and the distance between two cars rather than it collides by dozing off while 
riving etc., even if it is a no brake, in order that a driver may sense risk and, as for the usual case, may apply brakes, 
eceleration will act on the body and relative velocity will decrease. Thereby, if it is the case that the early distance 
etween two cars is the same, the time to a collision will become long. Conversely, if it thinks, the distance between 
wo cars with the preceding car when starting drawing in will be short made so that drawing in of a buckle may do. 
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)162] For example, suppose that it is the composition which rolling up starts [ the distance between two cars Lc / 
Native-velocity deltaVc ] 35 mphs (15.6 m/sec) by 5m at a certain time in the 1st example. Time deltatc to the 
ollision at the time of a no brake serves as 5m/15.6 m/sec=0.32sec, and presupposes that it is the composition which a 
uckle draws in time shorter than this. In this example, braking is performed and suppose that the deceleration of 1G 
).8 m/sec2) has occurred into the body. The distance between two cars Lcb when starting rolling up to time 0.32sec 
quivalent to the afore mentioned example so that rolli ng up of a buckle may do is [Equation 2]. 

15. 6-\/l5. 6 2 -2*9. 8*Lcb 

.3 2» _ 

9. 8 

: is set more to Lcb=4.5m. 

)163] That is, after possibility of colliding more by adding the information on the deceleration by braking and 
stimating the time to a collision increases, in order for the 1st pulley tensioner mechanism PT 1 to operate, the 
peration frequency of the 1st pulley tensioner mechanism PT 1 needs to decrease, and it is not necessary to make it 
:>me to sense unprepared strain by the driver. Even if it is this case, of course, before colliding certainly, rolling up of 
ie 1 st pulley tensioner mechanism PT 1 can be completed. 

)164] in addition, the seat belt equipment of this invention -- vehicles other than vehicles, a vessel, and the aircraft - 

i addition, it is applicable 

)165] 

Effect of the Invention] As mentioned above, according to invention of a claim 1, the 1st tension Fl can be generated 
y the 1st pulley tensioner mechanism by prediction of a collision, crew can be accurately restrained in the state of 
Elision prediction, and crew can perform operation of collision avoidance in the state so that clearly. After colliding, 
ie 2nd tension F2 is generated by the 2nd pulley tensioner mechanism, and crew can be restrained in the positive state. 
Jid the 2nd pulley tensioner mechanism can be rolled round certainly and quickly by the small mechanism that what 
necessary is just to roll round a seat belt as it generates the 2nd tension F2 from the state which the 1 st tension F 1 has 
enerated. Furthermore, even if it is also possible at the time of the usual operation to set seat belt tension to 0 
^cording to a tension loess mechanism etc. and there is much belt slack, it is satisfactory, and it can prevent giving 
:ew big unpleasantness and big displeasure. Moreover, since the operation of the 1st pulley tensioner mechanism can 
e started when collision possibility increases, though it is a regular operation, the operation frequency is reduced, and 
can avoid giving strain unnecessary for a driver. Moreover, operation is possible even if it causes an incorrect 
peration. 

)166] Since according to invention of a claim 2 an active signal is outputted so that the time tbl which rolling up of 
ie 1st pulley tensioner mechanism takes may serve as time deltatc to a collision, rolling up by the 1st pulley tensioner 
lechanism can be certainly terminated by collision. 

)167] According to invention of a claim 3, it is certain in order to find the time tbl which rolling up takes by the 
>lling-up speed Vbl of the 1st pulley tensioner mechanism, and the rolling-up stroke Lb 1, and the certainty [ the 1st 
alley tensioner mechanism until it collides ] of a rolling-up end can be secured. 

)168] Since according to invention of a claim 4 the rolling-up stroke Lbl of the 1st pulley tensioner mechanism 
perates the 1st pulley tensioner mechanism, the 1st tension Fl is generated and it asks, it can ask certainly irrespective 
f the situation of clothes etc. Therefore, the certainty of the rolling-up end by the 1st pulley tensioner mechanism to a 
Elision can be raised. 
)169] 
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